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ABVEETISEMENT. 

As  the  term  proximate  caufe  will  fre- 
quently occur  in  the  following  Effay,  it  is 
necelfary  to  define  the  fenfe  in.  which. I  ufe 
it ;  for  it  will  appear,  I  think,  qij  the  moft 
curfory  view,  that  different  writers  do  not 
always  affix  the  fame  meaning  to  it.  Thofe 
who  fay  that  there  can  be  no  rational  indi- 
cations of  cure,  but  fuch  as  are  founded  on 
a  knowledge  of  the  proximate  caufe  of  dif- 
cafes,  surely  do  not  make  the  fame  appli- 
cation of  this  tdrm,  as  thofe  who  maintain 
that  an  attempt  to  inveftigate  the  proxi- 
mate caufe,  is  abfurd,  until  we  are  pofTeffed 

of 


ii. 


ot  organs  capable  of  deteaing  the  minuteft 
motions  of  the  animal  fyftem.  The  former 
cannot  mean  that  our  whole  attention  fhould 
be  direded  towards  acquiring  a  knowledge, 
which  every  one  muft  know  it  is  impoffible 
in  the  nature  of  things. for  us  to  acquire; 
nor  is  it  the  intention  of  the  latter  to  affert 
that  it  is  impoffible  for  us  to  acquire  fuch 
a  knowledge  of  the  morbid  ftates  of  the 
body,  as  we  poffefs  of  many  of  its  func- 
tions  in  health,  or  that  fuch  a  knowledge 
would  not  be  of  the  moft  effential  impor- 
tance in  the  treatment  of  difeafes. 

The  proximate  caufe  has  been  defined, 
that  ftate  of  the  body  which,  when  prefent, 
caufes,  when  removed,  removes,  and  when 
changed,  changes,  the  difeafe.  When  we 
liave  afcertained  any  caufe  to  which  this 
definition  applies,  and  pointed  out  the 

means 


means  of  removing  it,  we  have  done  all 
that  is  neceflary.  Thefe,  therefore,  ought 
to  be  our  objefts  in  treating  of  the  nature 
of  difeafe.  It  fignifies  not  what  minute 
motions  of  the  fyftem  produced  this  caufe, 
or  by  what  minute  motions  the  means  whiofci 
remove  it,  operate. 

The  word  proximate  caufe  is  objec- 
tionable ;  it  by  no  means  expreffes  the  idea 
which  the  beft  writers  affix  to  it,  and  has 
led  to  fanciful  theories  refpe6ling  thefe  mi- 
nute motions  of  the  fyftem,  which  are 
doubtlefs  the  more  immediate,  and  there- 
fore, ftri6lly  fpeaking,  the  proximate  caufe 
of  all  difeafes,  but  which  we  cannot  trace, 
and  which,  if  we  could  trace,  it  is  probable 
we  could  not  regulate. 


IJVTMOU)  UCTIOJV. 


From  the  filence  of  Phyficians  on  the 
proximate  caufe  of  fever,  fince  the  appear- 
ance of  Dr.  Cullen's  Firft  Lines,  and  Dr. 
Brown's  Elementa  Medicinos,  they  appear 
to  have  regarded  its  inveftigation  as  a  hope- 
lefs  labour ;  and  it  had,  before  this  period, 
baffled  the  attempts  of  fo  many,  that  the 
following  EfTay  would  require  fome  apo- 
logy, were  it  not  that  in  the  advancing 
ftate  of  fcience,  every  new  inquirer  has  bet- 
ter data  than  thofe  who  preceded  him. 

B  Befides, 
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Befides,  certain  pre-conceived  opinions 
feem  to  have  influenced  all  who  have  writ- 
ten on  the  nature  of  fever ;  and  it  appears 
to  me,  that  the  difficulty  which  has  at- 
tended the  inquiry,  has  proceeded  as  much 
from  the  manner  in  which  it  has  been  con- 
duced, as  from  the  nature  of  the  fubjeft. 
Many  have  formed  their  hypothefes  either 
from  a  partial  view  of  fever,  as  in  the  Firft 
Lines,  or  from  other  phenomena  of  the 
animal  fyftem,  as  in  the  ELementa  Medicines; 
and  the  chief  aim  of  the  theorift  has  been 
to  Ihew  in  what  way  his  hypothefis  may  be 
applied  to  accotint  for  the  phenomena  of 
fever. 

This  mode  of  reafoning  would  not  be 
admitted  in  any  other  fcience.  It  is  not 
only  neceffary  for  the  theorift  to  point  out 
the  fteps  by  which  he  has  arrived  at  his 
conclufion,  but  to  fhew  that  the  pheno- 
mena 


mena  adn.it  of  no  other,  and  not  till  then 
is  he  entided  to  defcend  from  his  hypothefis 
to  the  phenomena,  and  to  .fhew  in  what 
manner  it  accounts  for  thofe,  which  were 
not  previoufly  noticed,  becaufe  they  were 
not  necefTary  to  eflablilh  it. 

Another  caufe  which  has  retarded  the 
inquiry  into  the  proximate  caufe  of  fever, 
is  a  freo^uent  reference  to  the  vis  medicatrix 
naturcE.  Phyficians  feem  to  have  thought, 
that  to  explain  the  nature  of  any  difeafe,  it 
is  only  necefTary  to  fhew  that  it  is  a  falutary 
efFort  of  the  fyftem,  forgetting  that  the  na- 
ture of  the  difeafe  mull  firfl  be  underftood 
before  it  is  poffible  to  afcertain  whether  its 
tendency  is  falutary  or  not. 

No  writer  refers  more  frequently  to 
the  medicatrix  natures  than  Dr.  Cullen, 
yet  in  the  Preface  to  his  Firjt  Lines,  after 

fome 
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fome  obfervations  on  the  doarine  of  Stahl, 
he  remarks  ;  "  I  might  go  farther,  and 
*'  lhew  how  much  the  attention  to  the 
"  Auiocrateia,  allowed  of,  in  one  fhape  or 
*'  other,  by  every  fed,  has  corrupted  the 
"  praftice  among  all  Phyficians,  from  Hip- 
"  pocrates  to  Stahl.  It  muft,  however,  be 
"  fufficiently  obvious,  and  I  (hall  con- 
*'  elude  the  fubjecl  with  obferving,  that 
"  although  the  vis  medicatrix  nature  muft 
"  unavoidably  be  received  as  a  fa£i,  yet 
*'  wherever  it  is  admitted,  it  throws  an 
"  obfcurity  upon  our  fyftem ;  and  it  is 
*•'  only  where  the  impotence  of  our  art  is 
"  very  manifeft  and  confiderable,  that  we 
"  ought  to  admit  of  it  in  praftice."  I 
fhall  have  occafion,  in  the  beginning  of  the 
Appendix,  to  make  fome  obfervc;tions  on 
this  fubjeft. 

In  the  firft  volume  of  my  Treatife  on 
Febrile  Difeafes,  pubhftied  in  1199,  the 

reader 


INTRODUCTION.  5 

reader  will  fee  the  imperfeft  outline  of  the 
prefent  Effay.  I  there  only  pointed  out, 
that  in  fever  the  laws  of  excitability  differ 
from  thofe  of  health,  and  this  change  I  was 
contented  to  regard  as  the  proximate  caufe 
of  fever,  without  attempting  to  afcertain 
on  what  it  depends.  ^ 

In  the  fecond  volume,  which  appeared 
in  1800,  I  comprifed  in  the  following  lines 
the  refult  of  my  obfervations  on  this  fub- 
jea. 

"  Towards  afcertaining  the  proximate 
caufe  of  fever  I  did  not  attempt  to  do  much. 
It  appears,  as  far  as  I  can  judge  from  the 
obfervations  alluded  to,  that  fever  is  not 
owing  to  any  change  induced  on  the  fluids, 
their  becoming  too  acrimonious,  too  vis- 
cid, &c.  nor  to  any  change  in  the  ftate  of 
the  fimple  folid,  nor  to  a  partial  change  in 
that  of  the  living  folid,  fuch  as  relaxation, 

or 
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or  fpafm  of  particular  parts ;  nor  to  any 
exhauftion  or  accumulation  of  the  exci- 
tability ;  (thcfe,  as  far  as  I  know,  are  the 
only  rational  opinions  which  have  been 
maintained  on  the  fubjecl) ;  but  to  the  laws 
of  excitability  being  changed,  not  in  any 
one,  but  in  every  part  of  the  living  folid, 
and  equally  changed  in  every  part  of  it, 
in  confequence  of  which,  the  natural  agents 
no  longer  produce  moderate  excitement, 
followed  by  exhauftion,  but  atony,  or  that 
degree  of  excitement  which  is  followed  by 
atony." 

In  arriving  at  thefe  conclu  lions,  I  was 
led  to  conftder  minutely  the  hypotheiis  of 
Dr.  Brown,  which  profeffed,  and  by  many 
was  believed,  to  unfold  the  true  nature  of 
fever ;  whereas  Dr.  Cullen's,  as  will  appear 
from  what  I  ftiall  have  occafion  to  fay  of 
it  in  the  firft  part  of  this  EfTay,  *  was  con- 

feffedly 

•  See  the  58th  and  two  following  Pages. 
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fefledly  hypothetical.  I  endeavoured  to 
point  out,  that  the  laws  of  excitability 
maintained  by  Dr.  Brown,  apply  only 
to  thofe  powers  on  which  the  animal 
funftions  depend ;  that  there  is  a  ftate  of 
debility,  which  I  termed  atony,  wholly 
different  from  Dr.  Brown's  exhaustion,  or 
accumulated  excitability;  and  a  ftate  of 
excitement  which  differs  from  Dr.  Brown's 
excitement  in  not  being  fucceeded  by  ex* 
hauftion,  but  by  atony,  which,  to  diftin^ 
guifh  It,  I  called  exceffive  excitement ;  that 
Dr.  Brown's  excitement  and  exhauftion 
are  always  healthy-  ftates,  and  confequently 
that  he  erred  in  fuppofing  the  fyftem  in 
difeafe  regulated  by  the  fame  laws  which 
it  obeys  in  thefe  ftates,  and  therefore  failed 
in  applying  his  do6lrine  to  the  cure  of 
difeafes;  that  exceflive  excitement  and 
atony  are  the  only  general  difeafes  properly 
fo  called,  all  other  difeafes  of  the  fyftem 
arifing  from  fome  local  dileafe,  and  that 

thefe 


^8  INTRODUCTION. 

thefe  ftates  are  the  fame  which  we  term 
fynocha  and  typhus. 

After  devoting,  in  vain,  much  time  to 
a  review  of  the  phenomena  of  fever,  in 
order  to  acquire  a  more  explicit  knowledge 
of  its  proximate  caufe,  I  republilhed  my 
obfervations  on  this  fubjeft  in  1803,  in  the 
fame  words,  with  very  few  exceptions,  in 
which  they  firft  appeared.  It  feems  to  me, 
that  firu:e  that  time  my  endeavours  have 
been  more  fuccefsful,  and  that  the  caufe  of 
the  change  in  the  laws  of  excitability  which 
we  oblerve  in  fever,  may  be  diftinftly  traced, 
and  its  phenomena  explained,  in  as  limple 
and  fatisfaftory  a  way  as  thofe  of  any  other 
difeafe. 

I  fhall  divide  the  following  Elfay  into 
two  parts.  In  the  firft,  I  fhall  confider  the 
chief  opinions  which  have  prevailed  re- 
fpe6ting  the  proximate  caufe  of  fever,  and 

point 
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point  out  what  appears  to  me  to  be  their 
defeas.  In  the  other,  I  fhall  lay  before  ' 
the  reader  the  fteps  by  which  I  arrived  at 
my  opinion  on  this  fubjeft,  and  the  man- 
ner in  which  it  explains  the  various  phe- 
nomena of  fever. 


■  AN  ESS  A  r,  &:c. 

CHAP.  1. 

Of  the  Opinions  which  have  prevailed  refpeEt^ 
ing  the  proximate  Caufe  of  Fever, 

It  required  but  a  very  imperfe6l  know- 
ledge of  the  animal  oeconomy  to  fuggeft, 
that  fome  of  the  phenomena  of  fever  may 
be  explained  by  fuppohng  the  blood  to 
have  acquired  morbid  properties  ;  and,  till 
the  time  of  Stahl,  Hoffman  and  Boerhaave, 
Phyficians  endeavoured  in  vain  to  fhew 
that  the  blood  is  fo  changed  in  fevers  as  to 
account  for  all  their  phenomena^  on  the 
fuppofition  of  the  folids  remaining  in  the 

fame 
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fame  ftate  as  in  health.  To  give  an  ac- 
count of  the  more  ancient  opinions  re- 
fpefting  the  proximate  caufe  of  fever,  or 
even  of  thofe  which  prevailed  at  the  time 
juft  mentioned,  when  all  Phyficians  were 
either  followers  of  Galen,  or  had  adopted 
the  bolder,  but  equally  unfounded  hypo- 
thefis  of  Paracelfus,  would  be  a  tedious 
and  uninftruftive  taflc.  The  error  of  the 
principles  on  which  thefe  hypothefes  reft, 
will  fufficiently  appear  from  what  it  will 
be  neceffary  to  fay  of  the  opinions  of  later 
writers. 

About  the  time  I  am  fpeaking  of,  the 
difcovcry  of  the  circulation  of  the  blood, 
the  moft  important  ftep  ever  made  towards 
a  knowledge  of  the  animal  ceconomy,  and 
tb^  true  principles  of  reafoning,  unfolded 
in  the  works  of  Lord  Bacon,  began  gra- 
dually to  open  the  eyes  of  Phyficians  to 
the  errors  of  their  fyftems.  When  they 
found  that  the  fluids  perform  but  a  fubor- 

dinate 
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dinate  part  in  the  anim^tl  oeconomy,  and 
were  taught  to  diftinguifh  between  the 
workings  of  fancy  and  the  indudions  of 
reafon,  they  began  to  feel  lefs  reverence  for 
the  fyftem  of  Galen,  and  the  opinions  of 
Paraeelfus.  But  thefe  caufes  operated  flow- 
ly;  and,  although  Phyficians  were  enabled 
to  deted  the  errors  of  their  predecefTors, 
they  were  not  prevented  from  falling  into 
fimilar  errors  themfelves,  or  even  from,  in 
part,  adopting  the  errors  they  expofed. 

It  is  true  that  Stahl,  without  hefitation 
or  refe^ve,  rejefted  both  the  hypothefes 
and  mode  of  reafoning  adopted  by  thofe 
who  went  before  him;  but  to  compenfate 
for  the  fervice  he  thus  rendered  to  medi- 
cine, his  own  hypothefis  more  eminently 
fets  at  defiance  all  juft  rules  of  reafoning 
than  that  of  any  of  his  predeceffors.*  He, 
however,  muft  be  regarded  as  the  firft  who 
diverted  the  attention  of  Phyficians  from 

what 

*  Appendix,  Note  1. 
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what  Dr.  Cullen  calls  the  humoral  patho- 
logy- 

HofFman  and  Boerhaave  retained  ma- 
ny of  the  moft  exceptionable  parts  of  this 
pathology;  but  their  writings  occafioned 
a  change  in  medical  reafonings,  of  far 
greater  confequence  than  any  that  could 
be  effeaed  by  the  chimerical  hypothefis  of 
Stahl.  They  pointed  out  the  folids  as  that 
part  of  the  animal  fyftem  to  which  we 
are  chiefly  to  look  for  the  caufes  of  the 
various  changes  we  obferve  in  it. 

The  fyftems  of  thefe  writers  prevailed 
till  the  days  of  Cullen  and  Brown,  who 
admiring  the  effefts  of  this  change  in 
medical  reafoning,  have,  if  I  may  be  al- 
lowed to  give  my  opinion,  carried  it  much 
too  far,  by  endeavouring  to  account  for 
all  the  fymptons  of  difeafes  by  the  changes 
induced  on  the  folids  alone. 

I  fhall  make  a  few  obfervations  on 
the  theories  of  HofFman  and  Boerhaave, 

and 
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and  then  confider  more  at  length  thofe  of 
Cullen  and  Brown. 

SECT.  1. 

Of  the  Hypothefes  of  Hoffman  and  Boerhaave, 

While  HofFman  admitted  many  parts 
of  the  hypothefes  of  his  predecelTors,  he 
faw  the  neceffity  of  a.  principle  elTentially 
different  from  any  hitherto  affumed.  As 
this  principle  is  the  only  original,  and 
indeed  the  only  valuable  part  of  his  hypo- 
thefis,  we  fhall  confine  our  attention  to  it, 
and  we  cannot  have  a  better  account  of  it 
than  in  the  author's  words,  which  I  ihall 
quote  :  Ex  hifce  autem  omnibus  uberius 
"  hactenus  excuflis,  perquam  dilucide  ap- 
parere  arbitror,  quod  folus  fpafmus  et 
"  fimplex  atonia,  aequabilem,  liberum,  ac 
"  proportionatum  fanguinis,  omnifque  ge- 
"  neris  fluidorum  motum,  quibus  excreti- 
"  onum  fuccelTus  et  integritas  funftionura 
"  animi  et  corporis  proxime  nititur,  tur- 

"  bando 
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^  bandd  ac  perverteilde),  iiniverfam  vkalem 
"  aeconomiam  fubruant  ac  deftruant ;  atque 
"  hinc  univerfa  patbologia  longe  rectius 
"  atque  facilius  ex  vitio  motuum  microcof- 

ffiicorufn  in  folidi^,  quam  ex  variis  af- 
"  feftiontbus  vitioforum  humorum,  deduci 
"  atqire  explicari  poffit  5  adeoque  omiiis 
"  generis  aegritudines  internse  ad  preterna- 
**  turales  generis  nervofi   afFe6iiones  fim 

refetendtE.  Eteninn  laefis  quocunqu€ 
i'  modo,  vel  nervis  per  corpus  difcurren- 
*'  tibus,  vel  membranolis  quibefvis  nervofis 

partibuSi  illico  motuum  anomalr«e,  modo 
^  leviores  modo  graviores  fubfequuntur. 
"  Dernde  attenta  obfervatio'  docet,  motus 

(^uofvis  moibofos  fed^rri  fi'gisre  ec  tytanU 

dem  exercere  in  nervofis  cofporis  partr- 
«  bus=,  cmjus  generis  (praeter  omnes'  cana- 

ks,  qui'  fyftaltieo  et  dia#ahicQ  motu 
•'^  pGUentes,  contentos  fuceos  tradtint,.  wn?- 
*'verfum  nimiTum  intellinorum  et  ven- 
*'  triculi'  ab'  aelbpkago  ad  anum  canalem, 

"  totuni 
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"  totum  fyftema  vaforum  arterioforum, 
V  ductuum  biliariorum,  falivalium,  urina- 
"  riorum  et  fubcutaneorum,  funt  quoque 
"  membranse    nerveo-mufculares  cerebri 

et.  medullae  fpinalis,  praefertim  base  quae 
"  dura  mater  vocatur,  organis  fenforiis  ob- 
"  du8.2£,  nec  non  tunicae  illae  ac  ligamenta 

quae  ofla  cingunt  artufque  firmant.  Nam 
"  nullus  dolor,  nulla  inflammatio,  nullus 
"  fpafmus,  nulla  motus  et  fenfus  impo- 
"  tentia,  nulla  febris  aut  humoris  illius 
"  excretio  accidit,  in  qua  non  hae  partes 
"  patiuntur. 

"  Porro  etiam  omnes  quae  morbos 
"  gignunt  caufae,  operationem  fuam  potiffi- 
"  mum  perficiunt  in  partes  motu  et  fenfu 
"  praeditas,  et  canales  ex  his  coagmentatos, 
"  eorum  motum,  et  cum  hoc,  fluidorum 
"  curfum,  pervertendo ;  ita  tamen,  ut  ficuti 
"  variae  indolis  funt,  fie   etiam  varie  in 

nerveas  ,  partes  agunt,  iifdemque  noxam 

alFerunt.    Demum  omnia  quoque  eximiae 

"  virtutis 
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"  virtutis  medicamenta  non  tarn  in  partes 
fluidas,  earum  crafin  ac  intern periem 

"  corrigendo,  quam  potius  in  Iblidas  et 
nervofas,  earundem  motus  alterando  ac 

"  moderando  fuam  edunt  operationem  :  de 
quibus  tamen  omnibus,  in  vulgari  ufque 

**  eo  recepta  morborum  doftrina,  altum 

^  eft  filentium."* 

On  the  foregoing  paflage  Dr.  Cullen 

obferves,  "  There  can  be  no  fort  of  doubt 
that  the  phenomena  of  the  animal  ceco- 

^'  nomy  in  health  and  in  ficknefs,  can  only 

"  be  explained  by  confidering  the  ftate  and 

«  aft"e£lions  of  the  primary  moving  powers 
in  it.  It  is  to  me  furprifing  that  Phyfi- 
cians  were  fo  long  in  perceiving  this, 

"  and  I  think  we  are  therefore  particularly 
indebted  to  Dr.  Holfman  for  putting  us 
into  the  proper  train  of  inveftigation  ; 

^'  and  it  every  day  appears  that  Phyficians 
perceive  the  neceffity  of  entering  more 

and 

*  See  Dr.  Hoffman's  Med.  Rat.  Syst.  Tom.  lU.  §  1.  Chap.  4. 
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*'  and  more  into  this  inquiry.  It  was  this, 
«  I  think,  which  engaged  Dr.  Kaaw  Boer^ 
haave  to  pubhfh  his  work  entitled  Impetum 
facims ;  as  well  as  Gaubius  to  give  the 
"  Pathology  of  the  Solidiom  vivum.  Even 
"  the  Baron  Van  Swieten  has  upon  the 
fame  view  thought  it  necelTary,  in  at 
"  leaft  one  particular,  to  make  a  very  con- 
"  fiderable  change  in  the  do6lrine  of  his 
"  mailer,  as  he  has  done  in  his  commentary 
"  upon  the  755th  Aphorifm.  Dr.  Haller 
«  has  advanced  this  part  of  fcience  very 
"  much  by  his  experiments  on  irritability 
"  and  fenfibility.  In  thefe  and  in  many 
"  other  inltances,  particularly  in  the  writ- 
"  ings  of  Mr.  Barthez,  of  Montpelier,  of 
"  fome  progrefs  in  the  ftudy  of  tlie  affe6lions 
*^  of  the  nervous  fyftem,  we  muft  perceive 
"  how  much  we  are  indebted  to  Dr.  Hoff- 
*•  man  for  his  fo  properly  beginning  it." 

The  principal  circumftance  in  which 
the  fyftem  of  Boerhaave  differs  from  that 

of 
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of  Hoffman,  is,  in  the  former's  refling  ra- 
ther on  the  ftate  of  the  fimple  than  of  the 
living  fohd ;  for  Boerhaave  beheved  that 
moft  of  the  changes  of  the  animal  fyftem, 
which  do  not  depend  on  the  ftate  of  the 
fluids,  arife  chiefly  from  the  rigidity  or 
laxity  of  the  fimple  folid. 

Of  the  ftate  of  the  fluids,  being  a 
better  Chemift,  he  fpoke  more  accurately 
than  his  predeceflbrs  ;  but  both  in  this  andi 
the  other  parts  of  his  fyftem  his  data  are 
in  general  hypothetical,  in  fome  inftances 
evidently  erroneous,  and  his  reafonings 
lead  to  no  conclufions  which  can  now  be 
admitted. 

The  conflftency  and  fimplicity  of 
Boerhaave's  fyftem,  together  with  the  great 
knowledge  difplayed  both  by  himfelf  and 
his  commentator  Van  Swieten,  in  fupport 
of  it,  occafioned  it  to  be  very  generally 
received,  and  for  many  years  it  wholly 
fuperceded  the  fyftem  of  Hoffman. 

Later 
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Later  Phyfiologifts,  however,  have 
pointed  out,  in  a  fatisfaftory  manner,  that 
in  the  changes  of  the  animal  fyftem  the 
living,  not  the  fimple,  foHd  is  chiefly  con- 
cerned ;  and  in  medical  reafoning  the  ftate 
of  the  latter  is  now  almoft  ne^leded. 
However  much  the  original  confl:itution  of 
an  animal  body  may  depend  on  the  ftate 
of  the  fimple  folid,  and  however  much  a 
change  in  this  folid  may  alfeft  its  ftate  at 
any  period  of  life,  the  changes  induced  on 
the  fimple  folid  muft  in  general  themfelves 
depend  on  the  ftate  of  the  moving  powers. 
Befides,  no  writer  has  pointed  out  to  us  of 
what  nature  thefe  changes  are,  or  in  what 
manner  they  affed  the  fyftem;  while,  on 
the  other  hand,  we  readily  obferve  many 
changes  which  take  place  in  the  living 
fohd,  and  the  confequences  which  attend 
them. 

Thefe  circumftances  at  length  led 
Phyficians  to  rejed  the  fyftem  of  Boer- 

haave. 
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haave,  and  to  aim  at  fuch  a  modification 
of  that  of  Hoffman,  as  fhould  adapt  it  to 
the  improved  ftate  of  phyfiological  know- 
ledge. This  has  been  attempted  by  three 
writers  of  great  name,  Dr.  Cullen,  Dr, 
Brown,-and  Dr.  Darwin.  The  opinions  of 
the  two  latter  are  fo  fimilar,  that  it  will  be 
unnecelTary  to  examine  both,  and  as  Dr. 
;3rown's  work  was  firft  given  to  the  world, 
although  it  would  appear  that  Dr.  Darwin's 
w-as:  written  about  the  fame  time,  I  fhaU 
confine  my  obfervations  to  the  former. 

SECT.  II. 

Of  the  Hypothesis  of  Dr.  Cullen, 

In  the  prefent  feftion,  I  mean  in  the 
firft  place  to  give  a  view  of  Dr.  Cullen's 
bypothefis,  which  cannot  be  better  done 
than  in  his  own  words,  and  then  to  en- 
quire how  far  it  explains  the  nature  of 
fevec. 

*^Thc 
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«  The  {)roximate  caufe  of  fever,"  he 
obferves,  "Teems  hitherto  to  have  eluded 
«  the  refearch  of  Phyficians ;  and  I  fhall 
«  not  pretend  to  afcertain  it  in  a  manner 

that  may  remove  every  difficuh)^ ;  but  I 
"  fhall  endeavour  to  make  an  approach' 

towards  it,  and  fuch  as  I  hope  may  be  of 
"  ufe  in  conducing  thepradice  in  this  difeafe; 

while  at  the  fame  time  I  hope  to  avoid 
"  feveral  errors  which  have  formerly  pre- 
*^  vailed  on  this  fubjeft. 

"  As  the  hot  ftage  of  fever  is  fo  con- 
"  ftantly  preceded  by  a  cold  ftage,  tjoe 
"  prefume  that  the  latter  is  the  caufe  of 
"  the  former ;  and,  therefore,  that  the 
**  caufe  of  the  cold  ftage  is  the  caufe  of 
"  all  that'  follows  in  the  courfe  of  the 

paroxyfm.    See  Boerh.  app.  75^. 

"  To  difcover  the  caufe  of  the  cold 
"  ftage  of  fevers,  we  may  obferve,  that  it 
^  is  always  preceded  by  ftrong  marks  of  a 
"  general  debility  prevailing  in  the  fyftem. 

«  The 
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*'  The  fmallnefs  and  weaknefs  of  the  pulfe, 
"  the  palenefs  and  coldnefs  of  the  extreme 
"  parts,  with  the  ftirinking  of  the  whole 
"  body,  fufhciently  fhew  that  the  aftion 
"  of  the  heart  and  larger  arteries  is  for 

V  ;the  time  extremely  weakened.  Together 
"  with  this,  the  languor,  inaftivity  and 
"  debility  of  the  animal  motions,  the  im- 
"  perfeft  fenfations,  the  feeling  of  cold 
"  while  the  body  is  truly  warm,  and  fome 
"  other  fymptoms,  all  fhew  that  the  energy 

V  of  the  brain  is  on  this  occafion  greatly 
"  weakened ;  and  I  prefuine,  that  as  the 
"  weaknejs  of  the  adion  of  the  heart  can 
"  hardly  be  imputed  to  any  other  caitfe,  this 
*'  weaknefs  alfo  is  a  proof  of  the  diminifh- 
"  ed  energy  of  the  brain.  , 

"  I  fliall  hereafter  endeavour  to  fhew, 
"  that  the  mofl  noted  of  the  remote  caufes 
"  of  fever,  as  contagion,  miafmata,  cold 
"and  fear,  are  of  a  fedative  nature,  and 
"  therefore  render  it  probable  that  a  debility 

"  is 
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**  is  induced.  Likewife,  when  the  parox- 
"  yfms  of  a  fever  have  ceafed  to  be  repeat- 
"  ed,  they  may  again  be  renewed,  and  are 
"  moft  commonly  renewed,  by  the  appli- 
"  cation  of  debilitating  powers ;  and  fur- 
"  ther,  the  debility  which  fubfifls  in  the 
animal  motions,  and  other  fun6lions, 
"  through  the  whole  of  the  fever,  renders 
"  it  pretty  certain  that  fedative  or  debili- 
"  tating  powers  have  been  applied  to  the 
"  body. 

"  It  is  therefore  evident,  that  there 
"  are  three  ftates  which  always  take  place 

in  fever — a  ftate  of  debility,  a  ftate  of 
"  cold,  and  a  ftate  of  heat :  and  as  thefe 
"  three  ftates  regularly  and  conftantly  fuc- 
'*  ceed  each  other,  in  the  order  we  have 

mentioned  them,  it  is  prefumed  that  they 
*'  art  in  the  feries  of  caufe  and  effeEl  with 

refpeEl  to  one  another.  This  we  hold  as 
"  a  matter  of  fa6l,  even  although  we 
"  ftiould  not  be  able  to  explain  in  what 

E  "  manner, 
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"  manner,  or  by  what  mechanical  means 
thefe  ftates  feverally  produce  each  other. 
"  How  the  ftate  of  debility  produces 
"  fome  of  the  fymptoms  of  the  cold  ftage, 
'*  may  perhaps  be  readily  explained ;  but 
"  how  it  produces  all  of  them,  I  cannot  ex- 
"  plain  other zoife  than  by  refaring  the  mat- 
"  ter  to  a  general  law  of  the  animal  (Economy, 
"  whereby  it  happens,  that  powers  which  have  a 
"  tendency  to  hurt  and  dejtroy  the  syjtem,  often 
*'  excite  such  motions  as  are  suited  to  obviate 
"  the  ejfeds  of  the  noxious  power.  This  is 
"  the  vis  medicatrix  naturce,  fo  famous  in 
"  the  fchools  of  phyfic;  and  it  feems  proba- 
"  ble,  that  many  of  the  motions  excited  in 
"  fever  are  the  effeds  of  this  power. 

"  That  the  encrecfed  aElion  of  the  heart 
"  and  arteries,  which  takes  place  in  the  hot 
fiage  of  fevers,  is  to  be  confdered  as  an 
"  effort  of  the  vis  medicatrix  naturce, .  has 
"  been  long  a  common  opinion  among  Fhyfi- 
"  cianSf  and  I  am  difpofed  to  ajjert,  that 

"  some 
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"  some  part  of  the  cold  Jiage  may  be  im- 
"  puted  to  the  same  power,  I  judge  fo, 
«  becaufe  the  cold  ftage  appears  to  be 
"  imiverfally  a  means  of  producing  the 
hot :  becaufe  cold  externally  applied  has' 
"  very  often  fimiliar  efFefts ;  and  more 
"  certainly  ftill,  becaufe  it  feems  to  be  in 
"  proportion  to  the  degree  of  tremor  in  the 
"  cold  ftage,  that  the  hot  ftage  proceeds 
"  more  or  lefs  quickly  to  a  termination  of 
"  the  paroxyfm,  and  to  a  more  complete 
"  folution  and  longer  intermiflion. 

"  It  is  to  be  particularly  obferved, 
"  that  during  the  cold  ftage  of  fever  there 
*^  feems  to  be  a  fpafm  induced  every  where 
"  on  the  extremities  of  the  arteries,  and 
"  more  efpecially  of  thofe  on  the  furface 
"  of  the  body.  This  appears  from  the 
"  fuppreflion  of  all  excretions,  and  from 
"  the  ftirinking  of  the  extreme  parts :  and 
"  although  this  may  perhaps  be  imputed, 
"  in  part,  to  the  weaker  a6lion  of  the 

*^  heart. 


V 
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"  heart,  in  propelling  the  blood  into  the 
*•  extreme  veffels,  yet  as  thefe  fymptoms 
"  often  continue  after  the  aftion  of  the 
"  heart  is  reftored,  there  is  reaion  to  believe 
"  that  a  fpafmodic  conftriftion  has  taken 
"  place,  that  it  fubfifts  for  fome  time,  and 
*'  fupports  the  hot  ftage ;  for  this  ftage 
*'  ceafes  with  the  flowing  of  the  fweat,  and 
"  the  return  of  other  excretions,  which 
"  are  marks  of  the  relaxation  of  veffels 
*'  formerly  confiri6led. — Hoffman.  Med. 
"  Rat.  Syft.  Tom.  4th,  P.  I.  §  1 .  Cap.  I .. 
"  Art.  4. 

"  The  idea  of  fever  then  may  be,  that 
"  a  fpafm  of  the  extreme  veffels,  however 
"  induced,   proves   an   irritation  to  the 

heart  and  arteries,  and  that  this  con- 
*'  tinues  till  the  fpafm  is  relaxed  or  over- 
«  come.      There  are  many  appearances 

which  fupport  this  opinion,  and  there  is 
«<  little  doubt  that  a  fpafm  does  take  place, 
«  which  proves  an  irritation  to  the  heart. 
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"  and  therefore  may  be  confidered  as  a 
"  principal  part  in  the  proximate  caufe  of 
"  fever.  It  will  jiill,  however,  remain  a 
"  quejiion,  what  is  the  cause  of  this  spasm, 
"  whether  it  he  direEtly  produced  by  the 
"  remote  causes  of  fever j  or  if  it  be  only  a 
''part  of  the  operation  of  the  vis  medicatrix 
"  natur(Z? 

"  I  am  disposed  to  be  of  the  latter 
"  opinion,  becaufe,  in  the  firft  place,  while 
"  it  remains  dill  certain  that  a  debility  lays 
"  the  foundation  of  fever,  it  is  not  obvious 
"in  what  manner  the  debility  produces 
"  the  fpafm,  and  what  feems  to  be  its  effect, 
the  encreafed  a6lion  of  the  heart  and 
"  arteries :  and  fecondly,  becaufe,  in  almoft 
"  all  the  cafes  in  which  an  effort  is  made 
"  by  the  vis  medicatrix  naturae,  a  cold  fit 
"and  a  fpafm  of  the  remote  veffels  are 
"  almoft  always  the  beginning  of  fuch  an 
"  effort.  See  Gaub.  Pathol.  Medicin.  Art. 
"  750. 

"  It 
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"  It  is  therefore  prefumed,  that  fuch  a 
"  cold  fit  and  fpafm  at  the  beginning  of 
"  fever,^  is  a  part  of  the  operation  of  the 
"  vis  medicatrix ;  but,  at  the  fame  time, 
"  it  feems  to  me  probable,  that  during  the 
"  whole  courfe  of  the  fever,  there  is  an  atony 
"  fubfifting  in  the  extreme  velTels,  and  that 
"  the  relaxation  of  the  fpafm  requires  the 
"  reftoring  of  the  tone  and  aftion  of  thefe. 

"  This  it  may  be  difficult  to  explain ;  but 
"  I  think  it  may  be  afcertained  as  a  fact,  by 
"  the  confideration  of  the  fymptons  which 
"  take  place  with  refpeft  to  the  funftions 
"  of  the  ftomach  in  fevers,  fuch  as  the 
"  anorexia,  naufea,  and  vomiting.  From 
"  many  circumftances  it  is  fufficiently  cer- 
"  tain,  that  there  is  a  confent  between  the' 
"  ftomach  and  furface  of  the  body ;  and, 
"  in  all  cafes  of  the  confent  of  diftant  parts, 
"  it  is  prefumed  to  be  by  the  connexion 
"  of  the  nervous  fyftem,  and  that  the  con- 
fent,  which  appears  is  between  the  fentient 

anti 
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and  moving  fibres  of  the  one  part  with 
"  thofe  of  the  other ;  is  fuch,  that  a  certain 
"  condition  prevaihng  in  the  one  part  oc- 
"  cafions  a  fimilar  condition  in  the  other. 
"  In  the  cafe  of  the  ftomach  and  furface  of 
"  the  body,  the  confent  particularly  ap- 
"  pears  by  the  connexion  which  is  obferved 
"  between  the  ftate  of  the  perfpiration  and 
"  the  ftate  of  the  appetite  in  heakhy 
"  perfons ;  and  if  it  may  be  prefumed 
"  that  the  appetite  depends  upon  the  ftate 
"  of  tone  in  the  mufcular  fibres  of  the 
*'  ftomach,  it  will  follow  that  the  connec- 
"  tion  of  appetite  and  perfpiration  depends 
"  upon  a  confent  between  the  mufcular 
"  fibres  of  the  ftomach,  and  the  mufcular 
"  fibres  of  the  extreme  veflels,  or  of  the 
"  organ  of  perfpiration,  on  the  furface  of 

the  body.  It  is  further  in  proof  of  the 
"  conneftion  between  the  appetite  and  per- 
"  ^piration,  and  at  the  fame  time  of  the 

circumftances  on  which  it  depends,  that 

"cold 
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^*  cold  applied  to  the  furface  of  the  body, 
"  when  it  does  not  ftop  perfpiration,  but 
"  proves  a  ftimulus  to  it,  is  always  a  pow- 
"  erful  means  of  exciting  appetite.  Having 
"  thus  eftablifhed  the  connexion  or  confent 
*'  mentioned,  we  argue,  that  as  the  fpmptoms 
of  anorexia,  naufea,  and  vomiting,  in 
"  many  cafes  manifeftly  depend  upon  a 
"  Hate  of  debility  or  lofs  of  tone  in  the 
"  mufcular  fibres  of  the  ftomach,  /o  it  may 
"  be  prefumed,  that  thefe  fymptoms  in  the 
"  beginning  of  fever  depend  upon  an 
"  atony  communicated  to  the  mufcular 
"  fibres  of  the  ftomach  from  the  mufcular 
"  fibres  of  the  extreme  veffels  on  the 
«  furface  of  the  body.  That  the  debility 
«  of  the  ftomach  which  produces  vomiting 
^  in  the  beginning  of  fever,  aaually  depends 
«  upon  an  atony  of  the  extreme  vefTels  on 
«  the  furface  of  the  body,  appears  par- 
«  ticularly  from  a  faa  obferved  by  Dr. 
«  Sydenham.    In  the  attack  of  the  plague 

"  a  VO' 
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*'  a  vomiting  happens  which  prevents  any 
"  medicine  from  remaining  on  the  ftomach ; 
"  and  Dr.  Sydenham  tells  us  that  in  fuch 
*'  cafes  he  could  not  overcome  this  vomit- 
*'  ing  but  by  external  means  applied  to 
"  produce  a  fweat,  that  is,  to  excite  the 
"  aftion  of  the  velTels  on  the  furface  of 
"  the  body.  The  fame  connexion  be- 
**  tween  the  ftate  of  the  ftomach  and  that 
*'  of  the  extreme  velTels  on  the  furface  of 

the  body,  appears  from  this  alfo:  that 
"  the  vomiting  which  fo  frequently  hap- 
*'  pens  in  the  cold  ftage  of  fevers  com- 
"  riionly  ceafes  upon  the  coming  on  of  the 
"  hot,  and  very  certainly  upon  any  fweats 
"  coming  out.  It  is  indeed  probable  that 
"  the  vomiting,  in  the  cold  ftage  of  fevers, 
"  is  one  of  the  means  employed  by  nature 
"  for  reftoring  the  determination  to  the 

furface  of  the  body  ;  and  it  is  a  circum-. 
*'  ftance  affording  proof  both  of  this  and 

of  the  general  connexion  between  the 

F  "  ftomach 
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"  'ftomach  and  the  furface  'of 'the  1:)6dy, 
that  emetics  thrown  into  the  ftomadh, 
"  and  operating  there  in  the  time  of  the 
«*  cold  ftage,  commonly  put  an  end  to  it 
''-land  bring  on  the  -hot  ftage.    It  alfo  af- 
*'  fords  a  proof  of  the  fame  connexion, 
that  cold  water  taken  into  the  ftomach 
produces  an  encreafe  of  heat  on  the 
*'  furface  cf  the  body,  and  'is  very  dftfen 
**  a  convenient  and  effeftual  means  of  pro- 
"  ducino-  fweat.    From  the  whole  we -have 
*' now  faid  on  this  fubje6l,  I  think  it  is 
«'  sufficiently  that  the  fymptoms  of 

anorexia,  naufea,  and  vomiting  depend 
«*  upon,  and  are  a  proof  of,  an  atony 
"  fubfifting  in  the  extreme  vefTels  on  the 
"  furface  of  the  body,  and  that  this  atony, 
"  therefore,  now  afcertained  as  a  matter 
"  of  faft,  may  be  confidered  as  a  principal 
circumftance  in  the  proxima:te  caufe  of 
«<  fever. 

This  atony  we  fuppofe  to  depend 

«  upon 
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"  upon  a  diminution  of  the  energy  of  the 

brain ;  and  that  this  diminution  takes 
*^  place  in  fevers  we  conclude  not  only 

from  the  debility  prevailing  in  fo  many 
"  of  the  funftions  of  the  body  mentioned 
"  above,  but  particularly  from  fymptoms 

which  are  peculiar  to  the  brain  itfelf. 

Delirium  is  a  frequent  fymptom  of  fever; 
«*  and  as  from  the  phyfiology  and  patho- 
**  logy  we  learn  that  this  fymptom  com- 
"  monly  depends  upon  fome  inequality  in 
."the  excitement  of  the  brain,  or  intelle6lual 

organ,  we  hence  conclude  that  in  fever 
*^  it  denotes  fome  diminution  in  the  energy 
"of  the  brain.     Delirium,  indeed,  feems 

often  to  depend  upon  an  encreafed  im- 
*^  petus  of  the  blood  in  the  veffels  of  the 

brain,  and  therefore  attends  phrenitis. 
"  It  frequently  appears  alfo  in  the  hot 

ftage  of  fevers,  accompanied  with  a  head 
"  ach  and  throbbing  of  the  temples.  But 

as  the  impetus  of  the  blood  in  the  veffels 
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of  the  heiad  is  often  confiderably  encreafed 
"  by  exercife,  external  heat,  palFions,  and 
*'  other  caufes,  without  occafioning  any 
delirium  ;  fo,  fuppofmg  that  the  fame  im- 
petus  in  the  cafe  of  fever  produces  deli- 
rium,  the  reafon  muft  be  that  at  the  fame 
time  there  is  fome  caufe  which  diminifhes 
the  energy  of  the  brain,  and  prevents  a 
"  free  communication  between  the  parts 
"  concerned  in  the  intelleftual  funftions. 
^*  Upon  the  fame  principles  alfo  I  fuppofe 
there  is  another  fpecies  of  delirium  de- 
pending  more  entirely  on  the  diminiftied 
"  energy  of  the  brain,  and  which  may 
therefore  arife  when  there  is  no  unufual 
^'  encreafe  of  the  impetus  o'f  the  blood  in 
"  the  velfels  of  the  brain.    Such  feems  to 
^*  be  the  delirium  occurring  at  the  begins 
"  ning  of  the  cold  ftage  of  fevers,  or  in 
*'  the  hot  ftage  of  fuch  fevers  as  fhew 
ftrong  marks  of  debility  in  the  whole 
fyftem. 

Upoii 
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"  Upon  the  whole  our  do6lrine  of 
"  fever  is  expHcitly  this :     The  remote 

caufes  are  certain  fedative  powers  applied 
"  to  the  nervous  fyftem,  which  dirninilhing 
"  the  energy  of  the  brain,  thereby  produce 
"  a  debility  in  the  whole  of  the  functions, 

and  particularly  in  the  aftion  of  the 
"  extreme  veffels.  Such  however  is,  at 
"  the  fame  time,  the  nature  of  the  animal 
*'  ceconomy,  that  this  debility  proves  an 

indired  ftimulus  to  the  faneuiferous 
"  fyftem,  whence,  by  the  intervention  of 
*'  the  cold  ftage  and  fpafm  connefted  with 
"  it,  the  aftion  of  the  heart  and  larger 
"  arteries  is  encreafed,  and  continues  fo 
"  till  it  has  had  the  effeft  of  reftorina  the 

energy  of  the  brain,  of  extending  this 
"  energy  to  the  extreme  veffels,  of  reftoring 
*'  therefore  their  aftion,  and  thereby  efpe- 
"  cially  overcoming  the  fpafm  affefting 

them ;  upon  the  removing  of  which  the 

excretion   of  fweat  and  other  marks 

"  of 
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o£  the  relaxation  of  excretories  take 
place." 

From  the  parts  of  the  preceding  quo* 
tation  which  are  printed  in  Italic  letters, 
it  is  evident  that  Dr.  Cullen  regarded  his 
doftrine  of  fever  as  little  more  than  an 
hypothefis-,  calculated  to  give  arrange- 
ment to  detached  fa61s,  which,  without 
fome  fyftem^.  readily  flip  from  the  memory. 

He  believed,  indeed,  and  it  muft  be 
admitted,  that  it  was  founded  on  a  better 
principle  than  that  of  any  of  his  predecefTors,  ' 
except  Hoffhaan;  and  he  perceived  that 
jt  was  more  fimple  and  confident  than  the 
duftrines  of  this  writer;  but  he  looked 
forward  to  a,  more  advanced  ftate  of  fcience, 
in  which  his  fyftem  would  fuffer  a  change 
fim^laf  to  that  which  he  had  elfefted  in 
Hoffman's.  All  this  he  expreffes  fully  in 
^e  Preface  to  his  Firfl  Lines. 

«i  Upon  this  general  plan,"  he  ob* 

ferves. 
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fences,"  "I  have  endeavotired  to  fern  a 
fyftem  of  phyfic  that  fhould  cGmprehend 
"  the  whole  of  the  fa61s  relating  to  the 
"  fcience,  and  that  will,  I  hope,  colleft  and 
"  arrange  them  in  better  order  than  has 

o 

^  been  done  before,  as  well  as  point  out, 
in  particular,  thofe  which  are  ftill  want* 
'^mgito  eftablilh  general  principles.  This 
Avhich  I  have  attempted  may,  like  other 
**  fyftems,  hereafter  fuffer  a  change  ;  hut 
"  I  am  confident  that  we  are  at  preferit  in 
"  better  train  of  inveftigation  than  phy- 
•'  ficians  wtte  in  befoiie  t-he  time  'D-r. 
"Hoftman." 

'But  fetting  afide  what  Dr.  Cullen  fays 
of  his  do6trine,  if  we  examine  the  do6lrine 
itfelf  we  fhall  find  that  it  is  wholly  con- 
ftrufted  on  a  hypothetical  bafis,  on  the 
fuppofed  operations  of  the  vis  medicatrix 
naturae,  refpefting  which  we  have  in  the 

Introduaion'to  this  Effay  given  Br.  Culleri's 
opinion. 

How 
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How  the  debility  of  the  nervous^ 
proves  an  indireft  ftimulus  to  the  fangui-- 
ferous,  fyftem ;  how  this  ftimulus  afts  in 
exciting  the  cold  ftage  and  fpafm ;  how, 
through  the  intervention  of  thefe,  the 
aftion  of  the  heart  and  larger  arteries  is 
encreafed;  is  only  explained  by  reference 
to  the  operation  of  the  vis  medicatrix,  that  is, 
is  not  explained  at  all ;  and  yet  it  appears 
even  at  firft  view  that  on  thefe  the  whole 
fyftem  refts. 

Shall  we  fuppofe  Dr.  Cullen,  after 
declaring  "  that  wherever  the  vis  medica- 
"  trix  is  admitted  into  medical  fyftems  it 
"  throws  an  obfcurity  on  them;"  fo  in- 
Gonfiftent  as  to  offer  as  a  true  fyftem 
one  wholly  and  avowedly  founded  on  the 
fuppofed  operations  of  this  agent ! 

On  entering  on  a  more  particular  con- 
fideration  of  Dr.  CuUens  hypothefis,  we 
meet  with  other  fundamental  objeftions  to 
it.  From  the  nervous  debility  which  at- 
tends 
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tends  the  commencement  of  fever,  he  in- 
fers, that  the  firft  morbid  change  induced 
is  a  diminiflied  energy  of  the  brain.  But 
this  debility  is  never  obferved  at  the 
commencement  of  fever,  without  a  cor- 
refponding  debihty  of  the  circulating  fys- 
teni.  It  was  incumbent  on  Dr.  Cullen, 
therefore,  to  enquire  which  was  the 
primary  affedion.  We  know  that  every 
change  in  the  ftate  of  the  circulating,  is 
immediately  felt  in  the  nervous,  fyftem. 
But  on  the  other  hand,  that  the  latter  'is 
often  moft  elfentially  deranged  (as  I  fhall 
foon  have  occalion  to  point  out  more  par- 
ticularly) without  materially,  or  even  at 
all,  deranging  the  fun6lions  of  the  former. 
The  probability  therefore  is,  that  the  caufes 
of  fever,  which  uniformly  affe6l  both  fys- 
tems,  make  their  firft  imprelTion  on  the 
fanguiferous  fyftem.  Dr.  Cullen  adduces 
no  arguments  to  counterbalance  this  pro- 
bability. 

G  We 
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We  have  every  reafon  to  believe  that 
a  fpafm  of  the  extreme  vefTels  is  not  effen- 
tial  to  fever,  as  Dr.  Cullen  fuppofes  it  to 
be.    That  atony  of  thefe  veflels  is  eflential 
to  fever  we  can  hardly  doubt,  becaufe  we 
fee  no  inftance  of  fever  without  evident 
marks  of  it ;  but  whether  the  extreme  ves- 
fels  fall  into  a  ftate  of  conftriftion,  or  re- 
laxation, in  confequence  of  this  atony,  the 
nature  of  the  fymptoms  which  enfue,  is  the 
fame.    In  fome  fevers  the  fecreting  fur- 
faces  are  relaxed  from  the  commencement.* 
Thefe  have  been  found  the  moft  fatal, 
which  will  not  furprife  us  when  we  refleft, 
that  the  debility  which  gives  rife  to  fpafm 
is  much  lefs  than  that  which  occafions  re- 
laxation, in  which  the  parts  may  be  faid 
wholly  to  have  loft  their  tone.  Hence 
conftriftion  of  the  extreme  velTels  is  moft 
common  in  the  early,  and  relaxation  in 
the  latter  ftages  of  fever;  and  hence,  alfo, 

it 

*  Appendix,  Note  2. 
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it  is,  that  although  a  iweat,  induced  by  a 
return  of  vigor  to  the  extreme  veflels,  is 
the  moft  favourable  of  all  the  fymptoms 
of  fever,  that  kind  of  fweat  which  arifes 
from  mere  relaxation  of  thefe  veffels,  is 
often  among  the  moft  fatal.* 

As  Dr.  Cullen  confiders  a  weakened 
energy  of  the  brain  as  the  caufe  of  all  the 
fymptoms  of  fever,  he  believes  that  a  re- 
ftoration  of  the  due  energy  of  this  organ 
is  the  only  means  of  removing  them.  This 
he  fuppofes  to  be  effefted  by  the  encreafed 
aftion  of  the  heart  and  larger  arteries. 
But  as  we  never  obferve  the  energy  of  the 
brain  reftored,  without  a  correfponding 
change  taking  place  in  the  extreme  ves- 
fels;  here  again  it  was  necelTary  for  Dr. 
Cullen  to  enquire  which  was  the  primary 
change ;  and  in  this  inftance,  alfo,  the  ge- 
neral laws  of  the  animal  ceconomy  oppofe 
V  his  opinion.     Is  it  more  confonant  with 

thefe 

*  Appendix,  Note  3.  « 
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thefe  laws  to  fuppofe,  that  the  encreafed 
aftion  of  the  heart  and  larger  arteries  re- 
ftores  energy  to  the  brain,  and  that  this 
energy  gives  tone  to  the  extreme  veflels; 
or,  that  the  encreafed  aftion  of  the  heart 
and  larger  arteries  is  the  means  of  exciting 
the  extreme  vefTels,  and  that  the  tone  of 
the  brain  is  reftored  in  the  fame  way  with 
that  of  the  fkin,  kidnies,  &c.  by  the  re- 
newed vigor  of  the  circulation?  Is  it 
poflible  that  there  fhould  be  a  renewal 
of  the  energy  of  the  brain  until  the 
functions  of  the  extreme  velfels  are  re- 
flored  ? 

Dr.  Cullen  fuppofes  that  the  removal 
of  the  fpafm  of  the  extreme  velfels,  and 
the  confequent  relaxation  of  the  excre- 
tories  neceffarily  remove  the  fever.  But 
we  find  from  obfervation  that  thefe  may 
take  place  while  the  fever  increafes, 
while  the  pulfe  becomes  more  frequent 
and   feeble,    the    breathing    more   op-  - 
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prefTed,  and  the  various  other  funftions, 
both  natural  and  animal,  more  deranged. 

Dr.  Cullens  hypothecs  then  appears 
to  be  doubly  objeftionable,  as  refting  on 
the  fuppofed  operations  of  the  vis  medi- 
catrix  naturae,  and  being  inconfiftent  with 
obfervation  and  the  known  laws  of  the 
animal  oeconomy. 

As  an  hypothefis  to  ferve  the  tem- 
porary ufe  of  connefting  together  a  long 
catalogue  of  fa6ls,  till  we  fliould  arrive  at 
a  more  explicit  knowledge  of  the  nature 
of  fever,  it  is  elegant  and  ingenious;  and 
admitting  the  data,  accounts  for  all  the 
phenomena  of  this  difeafe :  but  Dr.  Cullen 
is  every  where  ready  to  confefs  the  infuf- 
ficiency  of  thefe  data. 

Dr.  Brown,  on  the  other  hand,  with 
data  no  lefs,  though  not  fo  apparently 
ill-founded,  has  endeavoured  to  conceal 
the  defefts  of  his  hypothefis,  and  give  it 
the  appearance  of  what  he  wifhed  it  to  be 

thought, 
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thought,  a  true  fyftem  of  medicine;  and 
it  is  fo  blended  with  certain  pofitions,  of 
the  accuracy  of  which  there  can  be  no 
doubt,  and  which  were  univerfally  ad- 
mitted long  before  Dr.  Brown  wrote,  that, 
to  deted  its  errors,  it  will  be  neceffary  to 
examine  it  in  detail. 

SECT.  HI. 

Of  the  Hypothejis  of  Dr.  Brown,  and  the 
Laws  of  Excitability. 
We  cannot  ftate  Dr.  Brown's  hypo- 
thefis  *  in  the  way  in  which  Dr.  Cullen's 
is  dated  in  the  preceding  Se6lion,  for  he 
never  chofe  to  give  any  connefted  view 
of  it,  but  left  the  reader  to  collet  it  from 
various  pafTages  of  his  Elementa  Medicines; 
and  fuch  are  the  contradiftions  that  pre- 
vail in  this  work,  that,  in  extrafting  from 
it  a  confident  doftrine,  it  will  be  neceffary, 
wefhall  find,  to  rejed  many  paffages  which 

cannot 

*  Appendix,  Note  4. 
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cannot  be  reconciled  to  the  opinions  in 
general  maintained  in  it, 

I  fhall  give  a  concife  view  of  this 
doftrine,  and  then  point  out  what  ap- 
pears to  me  to  be  its  defe6ls,  at  the  fame 
time  conlidering  fuch  topics  as  it  is  necef- 
fary  to  difcufs  before  we  enter  on  the  fub- 
je6l  of  the  next  Chapter  ;  fo  that  the  pre- 
fent  Sefliion  may  be  regarded  as  an  intro- 
duction to  that  Chapter,  as  well  as  a  view 
and  examination  of  the  Brunonian  hypo- 
thefis.  To  this  arrangement  there  appears 
to  be  no  obje6lion ;  and,  from  the  intimate 
connexion  of  the  fubjefts,  it  will  fave  repe- 
tition. 

That  power  by  which  the  phenomena 
peculiar  to  the  living  ftate  are  produced, 
is  termed  by  Dr.  Brown,  excitability ;  under 
this  term  he  includes  both  the  nervous  and 
mufcular  power^*   and   feems   in  fome 

places 

*  Appendix,  Note  5< 
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places  to  include  a  power  different  from 
either.  * 

He  confiders  every  agent,  capable  of 
producing  any  change  in  the  living  body, 
an  exciting  power,  t  and  confequently 
terms  all  agents  ftimuli,  J  and  their  efFeft 
on  the  living  folid  he  terms  excitement.^ 

In  proportion  as  they  produce  ex- 
citement, they  exhauft  the  excitability ; 
that  is,  render  the  living  body  lefs  capable; 
of  being  excited.|| 

As  Dr.  Brown  does  not  admit  that 
there  is  any  agent  capable  of  producing  a 
fedative  effeft,  he  maintains  that  excite- 
ment can  only  be  diminifhed  by  an  excefs 
or  abftraaion  of  ftimuli.  ** 

The  excitability,  according  to  his 
hypothefis,  has  no  exiftence  except  when 
aaed  upon  by  ftimuli. +t  By  the  total 
abftraaion  of  ftimuli,  it  is  as  effeaually 
deftroyed  as  by  their  exceflive  applica- 
tion ; 

*  Appendix,  Note  6.    t  Note  7.     t  Note  8     §  Note  9. 
'^^     jj  Note  10.    **  Note  11.    ft  12. 
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tion;  it  is  on  this  account  that  Dr.  Brown 
terms  Hfe  a  forced  ftate. 

He  does  not  confider  the  excitability 
as  a  property  refiding  in,  and  depending 
on  the  mechanifm  of,  particular  parts ;  but 
an  unifprm,  indivifible  property,  pervading 
the  whole  fyftem,  which  cannot  be  affefted 
in  any  one,  without  being  aflPeded  .  in  a 
firailar  way  in  every  other  part.  * 

Upon  the  whole,  according  to  the 
Brunonian  fyftem,  the  excitability  (the 
power  on  which  the  phenomena  of  life 
depend)  is  an  uniform,  indivifible  pro- 
perty refiding  in  every  living  body,  whe- 
ther animal  or  vegetable,  to  whofe  exift- 
ence  the  conftant  application  of  ftimuli  is 
neceffary,  which  excitement  tends  con- 
ftantly  to  exhauft,  which  may  be  deftroy- 
ed  by  the  exceffive  application  of  ftimuli, 
and  which  accumulates  in  confequence 
of  their  partial  abftradion.  f 

Ayith 

*  Appendix,  Note  13.        f  Note  14. 
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With  refpeft  to  the  powers  to  which 
we  are  to  attribute  the  accumulation  of 
excitabihty.  Dr.  Brown  leaves  us  in  the 
dark.  The  powers  in  queftion,  it  may 
be  faid,  are  thofe  of  digeftion  and  aflimi- 
lation.  But  how  is  this  to  be  reconciled 
with  the  favorite  hypothecs  of  Dr  Brown, 
that  a  certain  quantity  of  excitability,  to 
laft  through  life,  is  beftowed  on  every 
living  body  at  the  commencement  of  its 
exiftence  ?* 

Between  the  healthy  flate,  in  which 
the  excitability  and  ftimuli  applied  are  in 
due  proportion,  and  death,  in  which  the 
excitability  is  extinguilhed,  either  by  ex- 
cefs,  or  too  great  an  abftraftion,  of  ftimuli, 
the  Brunonian  fyftem  fuppofes  all  poflible 
gradations.  Thefe  are  evidendy  to  be 
divided  into  two  claffes,  thofe  in  which 
the  excitability  is  to  a  certain  degree  ex- 
haufted  by  too  great  an  application  of 

ftimuli, 

*  Appendix,  Note  15. 
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ftimuli,  and  thofe  in  which  a  morbid  ac- 
cumulation is  fuppofed  to  take  place  m 
confequence  of  too  great  an  abftraftion  of 
ftimuli.  In  the  latter  of  thefe  the  body  is 
faid  to  be  in  a  ftate  of  direa  *  and  in  the 
former  of  indirea,t  debility.  Thefe  are 
fuppofed  to  be  its  morbid  ftates. 

It  is  evident,  however,  that  there  is 
a  ftate  of  body  different  from  either  of 
thefe,  and  different  alfo  from  the  healthy 
ftate.  When  ftimuli  are  too  much  ab- 
ftrafted,  debility  is  fuppofed  immediately 
to  enfue;  but  the  immediate  confequence 
of  too  great  an  application  of  ftimuli  is 
not  debility,  but  increafed  excitement. 
Dr.  Brown,  therefore,  although  he  main- 
tains that  in  the  greater  number  of  difeafes 
the  fyftem  is  in  a  ftate  of  debility, J  yet 
admits  that  there  are  many  in  which  it  is 
in  a  ftate  of  encreafed  excitement.  § 

The  difeafes  of  excitement  he  terms 

fthenic, 

*  Appendix,  Note  16.    f  Note  17,    +  Note  18.    §  Note  19. 
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fthenic,  thofe  of  debility  afthenic.  Thefe 
two  claffes  include  all  general  difeafes. 

The  foregoing  principles  Dr.  Brown 
regarded  as  fully  demonftrated,  and  with 
a  want  of  caution,  altogether  inexcufable, 
founded  on  them  his  modes  of  pra6lice. 

As  he  allows  excefs  of  excitement  to 
be  a  morbid  condition  of  the  body,  he 
admits  that  an  abft  raft  ion  of  ftimuli  is  in 
fome  cafes  requifite;*  but  he  chiefly  de- 
pends for  the  cure  of  difeafes  on  the 
addition  of  ftimuli.  On  this,  his  plan  of 
treatment  in  the  difeafes  both  of  direft  and 
indireft  debility  is  founded.  In  the  for- 
mer, we  are  taught  that  the  morbid  accu- 
mulation of  excitability  is  to  be  reduced 
by  a  cautious  application  of  more  ftimuli  ;t 
in  the  other,  in  which  the  excitability  has 
been  morbidly  diminiftied  by  too  great  an 
application  of  ftimuli,  that  the  cure  is 
to  be  begun  by  a  ftimulus,  but  a  little 

weaker 
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weaker  than  that  which  produced  the  dis- 
eafe,  and  the  fyftem  brought  to  the  heakhy 
ftate,  by  gradually  diminifhing  the  quan- 
tity of  ftimulus  employed  ;  time  being  thus 
given  for  the  excitability  to  be  fufficiently 
reftored  for  the  funftions  of  the  fyftem  to 
go  on,  in  confequence  of  the  application 
of  the  natural  ftimuli  alone.* 

Such  is  the  fyftem  of  Dr.  Brown,  Or 
rather  that  which  may  be  collefted  from 
his  ELementa  Medicince,  for,  in  order  to 
give  the  reader  a  diftinft  view  of  it,  I 
have  been  obliged  to  feparate  the  fyftem 
always  aimed  at,  and  often  clearly  ex- 
prefled  in  the  writings  of  Dr.  Brown, 
from  many  of  his  opinions  which  have 
introduced  much  confufion  into  this  fys- 
tem  and  often  diredly  contradia  its  funda- 
mental principles. 

Altliough  the  opinions  here  alluded 
to  are  not  to  be  regarded  as  any  part  of 

the 
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the  Brunonian  hypothefis,  fince  they  are 
incompatible  with  it,  as  they  have  gene- 
rally been  thought  to  make  part  of  this 
hypothefis,  it  is  neceffary  to  fay  fomething 
of  them  that  my  account  of  it  may  not 
appear  defeftive. 

One  of  the  moft  ftriking  inconfiftencies 
in  the  writings  of  Dr.  Brown,  I  have  juft 
had  occaiion  to  allude  to— that  every  living 
body  at  the  commencement  of  its  exiftence 
receives  a  certain  quantity  of  excitability, 
which,  if  not  extinguifhed  by  violent  ftimu- 
li,  or  by  too  great  an  abftraftion  of  ftimuli, 
will  laft  for  a  certain  length  of  time.  The 
quantity  received,  he  fuppofes,  determines 
the  natural  duration  of  life,  it  being  im- 
poflible  to  protraa  it  after  that  quantity 

is  exhaufted. 

We  know  not  (he  obferves)  what 
«  excitability  is,  or  in  what  manner  it  is 
affeded  by  the  exciting  powers.  But 
"  whatever  it  be,  whether  a  quality  or  a 

"  fubllance, 
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**  fubftance,  a  certain  portion  is  afligned 
"  to  every  being  upon  the  commencement 
"  of  its  living  ftate.     The  quantity  or 

energy  is  different  in  different  animals,- 
*'  and  in  the  fame  animal  at  different  times. 
"  It  is  partly  owing  to  the  uncertain  na- 
"  ture  of  the  fubjeft,  partly  to  the  poverty 
"  of  language,  and  partly  to  the  novelty 

of  this  doftrine,  that  the  phrafes  of  the 
"  excitability,  being  abundant,  increafed, 

accumulated,  fuperfluous,  weak,  not  well 
"  enough  fuftained,  not  well  enough  ex- 
"  ercifed,  or  deficient  in  energy,  when 
"  enough  of  ftimulus  has  not  been  em- 
"  ployed ;  tired,  fatigued,  worn  out,  lan- 
"  guid,  exhaufted,  or  confumed,  when  the 
"  ftimulus  has  operated  in  a  violent  degree  ; 
"  at  other  times  in  vigour,  or  reduced  to 
**  one  half,  when  the  ftimulus  has  neither 

been  applied  in  excefs  or  defeft ;  will  be 
"  employed  in  different  parts  of  this  work." 
It  is  almoft  unneceffary  to  obferve, 

that 
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that  the  different  parts  of  the  foregoing 
quotation  are  perfeftly  irreconcilable.  The 
confufion  which  Dr.  Brown  here  attributes 
to  the  poverty  of  language,  and  the  novelty 
of  the  fubjeft,  arifes  from  the  mofi  evident 
contradiftions  in  his  hypothefis.    Dr.  Bed- 
does  juftly  obferves,  that  "  he  who  affumes 
that  a  certain  portion  of  excitability  is 
"  originally  alTigned  to  every  living  fyftem, 
"  by  his  very  affumption  denies  its  con- 
f  tinual  produftion,   fubfequent  diffufion 
"  and  expenditure,  at  a  rate  equal  to  the 
"  fupply,  or  greater  or  lefs." 

An  inconfiflency,  if  polfible,  more  re- 
markable than  this,  is  the  fuppofition  that 
both  the  above  fpecies  of  debility  may 
exift  in  the  fame  body  at  the  fame  time. 
.  In  paragraph  ccxl.  he  obferves,  "  As 
«  debility,  therefore,  whether  direft  or  in- 
"  direft,  or  both  conjoined,  &c."  and  after 
pointing  out  the  dofes  of  medicines  fuited 
to  his  two  fpecies  of  debility,  he  obferves, 

in 
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ill  Dcxci.  "  when  the  afFe6lion  is  more  a 
"  mixture  of  both  forts  of  debility,  thefe 

proportions  of  the  dofes  mufl  be  blended 
"  too-ether."  If  direft  debility  be  that 
ftate  in  which  the  excitability  is  morbidly 
accumulated,  and  indire6l  debility  that  in 
which  a  morbid  exhauftion  of  it  has  taken 
place,  in  what  ftate  (hall  we  fuppofe  the 
fyftem  to  be  when  both  fpecies  of  debility 
are  conjoined!  for,  when  the  excitability 
and  ftimuli  applied,  are  in  due  proportion, 
according  to  the  hypothefis  of  Dr.  Brown^ 
it  is  in  a  ftate  of  health. . 

Nay,  in  fome  places,  he  feems  to 
maintain  that  the  fame  agent  may,  at  the 
fame  time,  induce  both  fpecies  of  debility. 
In  cxxxvii.  he  obferves,  '*  the  fame  thino- 

is  to  be  faid  of  excefs  of  venery,  which 
"  is  partly  an  indire6l,  partly  a  direft, 
"  always  a  great,  debilitating  power." 

Is  it  poffible  to  fuppofe  that  fleep 
ftiould  ever  be  the  conlequence  of  what 

I  Dr. 
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Dr.  Brown  calls  dire6i:  debility,  of  that 
ftate  of  the  fyfteni  in  which  every  agent 
produces  a  greater  degree  of  excitement 
than  in  health !  yet,  in  a  variety  of  paf- 
fages,  direfl;  debility  is  regarded  as  capable 
of  producing  fleep.* 

Although  Dr.  Brown  maintains  that 
the  mode  of  aftion  of  every  agent  on  the 
living  body  is  the  fame  (cccxv.  cccxvi. 
cccxvii.  &c.),  yet  he  is  conftantly  obliged 
to  admit  that  there  is  a  fpecific  difference 
in  the  eftefts  of  different  agents,  (ccci. 
cccix.  &c.)     Towards  the  end  of  the 
latter  of  thefe  paragraphs,  he  obferves, 
"  when  the  excitability  is  worn  out  by 
«  any  one  ftiraulus,  any  new  ftimulus  finds 
"excitability,    and  draws  it  forth,  and 
"  thereby  produces  a  further  variation  of 
"  the  effea."    If  the  operation  of  all  fi:i- 
muli  is  the  fame,  a  new  ftimulus  can  pro- 
duce no  effba  which  may  not  be  produced 

by 
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by  changing  the  quantity  of  that  firft  ap- 
pHed. 

Are  not  the  fuppofed  ftates  of  direft 
and  indirecl  debiHty  oppofite  conditions  of 
body  ?  Can  we  fuppofe  them  to  produce 
precifely  the  fame  train  of  fymptoms  ? 
Yet  Dr.  Brown  is  conftantly  forced  into 
this  inconfiftency,  (clxi.  cc.  ccxxxiv. 
'  &c.)  In  cc.  he  obferves,  "  epilepfy  de- 
"  pends  likewife  on  debiHty,  and  the  fame 
"  fcantinefs  of  fluids,  only  here  the  debility 
"  is  commonly  of  the  dire6l  kind.  Fevers 

may  arife  from  indirea  debility,  as  in 
"  the  confluent  fmall  pox,  or  where  drunk- 
"  ennefs  has  been  the  principal  exciting 
"  noxious  power  applied,  but  at  the  fame 
"  time  the  moji  frequent  caufe  of  fever  is 

direfl;  debility." 

Various  fimilar  inconfiftencies  might 
be  pointed  out.  In  flating  the  hypothefis 
of  Dr.  Brown,  we  muil  regard  the  fpirit 
of  his  writings,  and  overlook  the  paffages 

which 
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which  cannot  be  reconciled  to  the  doftrines 
in  general  maintained  in  them. 

When  we  confider  the  comprehenfive 
nature  and  fimplicity  of  this  hypothefis, 
and  that  many  of  the  fafts  on.  which  it 
appears  to  reft  are  fuch  as  we  every  day 
experience  in  our  own  bodies,  we  may 
account  for  its  having  laid  hold  of  the 
minds  of  all  who  were  not  wedded  to 
former  fyftems.    On  a  clofer  view,  how- 
ever, it  will  be  found,  if  we  except  that 
part  of  it  which  was  univerfally  admitted 
by  Phyficians  before  Dr.  Brown's  Elementa 
Medicince  appeared,  that,  fo  far  from  being 
a  legitimate  deduaion  from  faas,  it  is  as 
unfounded  as  the  hypothefis  of  any  other 
writer  on  this  fubjeft. 

I  fhall  follow  the  fame  mode  of  ar- 
rangement, in  the  following  obfervations 
on  Dr.  Brown's  fyftem,  which  has  been 
adopted  in  giving  an  account  of  it. 

All 
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All  agents,  according  to  this  fyftem, 
are  ftimuli.  Every  thing  capable  of  pro- 
ducing any  change  in  the  living  body 
excites  the  a6lion  of  the  mufcular  or  ner- 
vous fyftem,  or  both ;  and,  in  proportion 
as  it  excites  them,  exhaufts  their  excita- 
bility. There  is  nO  agent,  therefore,  capa- 
ble of  diminifhing  the  excitability,  without 
occafioning  previous  excitement.  Let  us 
tionfider  if  this  be  a  fa6l. 

It  feems,  indeed,  to  be  a  law  of  the 
living  folid,  that  every  agent  applied  in  a 
certain  des[ree  a6ls  as  a  ftimulus  to  it ;  and 
the  fubfequent  exhauftion  is  proportioned 
to  the  excitement  it  occafions.  Applied 
in  other  degrees,  however,  the  fame  agent 
a61;s  no  longer-  as  a  ftimulus.  Diftilled 
fpirits  received  into  the  ftomach,  for  ex- 
ample, occafion  excitement,  and,  to  a 
certain  extent,  the  greater  the  quantity 
the  greater  is  the  excitement ;  but  the 
immediate  effe6l  of  a  large  quantity  of 

diftilled 
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diftilled  fpirits,  fuddenly  received  into  the 
ftomach,  has  often  been  inftant  death. 

A  fraall  quantity  of  opium  applied 
to  the  heart  occafions  increafed  excite- 
jnent.  A  large  quantity  does  not  excite 
in  it  violent  contra6lions,  followed  by  the 
lofs  of  its  excitability,  but  inftant  paralyfis, 
without  any  previous  excitement.* 

The  firft  inftance,  then,  in  which  this 
hypothfcfis  departs  from  truth,  is,  in  fup- 
pofing  that  every  thing  capable  of  afting 
on  the  living  folid  is  a  ftimulus,  and  con- 
fequently,  that  there  is  no  agent  which 
direftly  deftroys  the  excitability. 

Tjhe  excitability,  we  have  feen,  is, 
according  to  Dr.  Brown's  fyftem,  an  uni- 
form, indivifible  property  of  the  living 
body,  which  cannot  be  increafed  or  dimi- 
nifhed  in  any  one  part,  without  being 
affeded  in  the  fame  way,  although  in  a 
lefs  degree,  in  every  other. 

This 
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This  is  true  of  the  excitability,  when 
the  term  is  confined  to  that  of  the  nervous 
fyftem.  As  fenfation  and  voluntary  motion 
in  every  part  of  the  body  depend  on  the 
fenforium  commune,  and  the  excitability 
of  this  organ  is  ■affe6led.  by  ftimuli  applied 
to  any  part  of  the  fyftem,  every  part  is 
affe6led  in  confequence  of  the  excitement 
of  any  one. 

If  we  fatigue  one  limb,  we  find  that 
we  have,  though  in  a  lefs  degree,  dimi- 
nifhed  the  power  of  every  other.  The 
exercifed  limb  is  more  debilitated  than 
other  parts  of  the  body,  becaufe  it  not 
only  fullers  in  common  with  thefe,  from 
the  debilitated  ftate  induced  on  the  fenfo- 
rium, but  the  excitability  of  its  mufcles 
is  alfo  impaired  in  confequence  of  the 
contraftions  excited  in  them ;  for  contrac- 
tions excited  in  the  mufcles  of  voluntary 
motion,  through  the  medium  of  the  ner- 
vous fyftem,  impair  the  excitability  of 

the 
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the  mufcles  afFeaed,  without  influencing 
that  of  any  other  *  The  excitability  of 
the  nervous  fyftem,  then,  may  be  faid  to  be 
indivifible,  the  nervous  excitability  every 
where  depending  on  the  ftate  of  one  par- 
ticular organ.  But  the  mufcular  excita- 
bility exifts  in  eveiy  mufcle,  independently 
of  its  exiftence  in  any  other. 

If,  for  example,  we  apply  a  ftrong 
folution  of  opium  to  the  denuded  mufcles 
of  a  limb,  they  are  inftantly  deprived  of 
their  excitability,  but  that  of  every  other 
mufcle  of  the  body  remains  as  entire  as 
before  the  application  of  the  opium.  If 
an.  animal  be  killed  by  deftroying  the 
excitability  of  the  heart;  the  excitability 
of  no  other  mufcle  is  deftroyed  along  with 
it.    In  every  other  part  of  the  body  the 
mufcular  excitability  is  found  as  entire 
as  after  any  other  death  equally  fudden.t 
The  difference  in  the  laws  of  excita- 

bility 
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bility  of  the  mufcular  and  nervous  fyftems. 
Dr.  Brown  either  overlooked,  or  could  not 
prevail  on  himfelf  fo  far  to  encroach  on 
the  fimplicity  of  his  fyftem,  which  he  con- 
fidered  its  chief  excellence,  as  to  acknow- 
ledge. 

It  was  obferved  above,  that  between 
the  healthy  ftate,  in  which  the  excitability 
and  ftimuli  "applied  are  in  due  proportion, 
and  death,  in  which  the  excitability  is  ex- 
tinguilhed  either  by  an  excefs  or  too  great 
an  abftraftion  of  ftimuli,  Dr.  Brown  ftrp-: 
pofes  all  poflible  gradations  conftituting  the 
difeafes  of  direft  and  indire6l  debility. 

According  to  Dr.  Brown's  hypothefis, 
a  ftate  of  indireft  debility  is  that  in  whicji 
the  excitability  is  more  or  lefs  exhaufted, 
and,  confequently,  the  fame  ftimuli  pro- 
duce a  lefs  degree  of  excitement  than  in 
health. 

We  need  only  rcfled  on  what  we 
K  '  obferve 
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obferve  in  our  own  bodies  to  know,  that, 
in  proportion  as  we  are  fubjefted  to  the 
aftion  of  ftimuli,  we  become  lefs  capable 
of  being  excited  by  them ;  and  if  their 
application  is  continued,  the  ftrongeft  fail 
to  roufe  to  any  further  exertion  till  a 
Hate  of  fleep  (during  which,  if  it  be  found; 
there  is  the  greateft  abftraftion  of  ftimuli 
which  is  confiftent  with  health)  has,  to 
a  certain  degree,  renewed  the  excitability. 
The  application  of  the  ordinary  ftimuli 
of  life  renders  this  ftate,  during  a  cer- 
tain portion  of  the  day,  neceflary  to  our 
exiftence.  We  may  delay  fleep  by  con- 
ftantly  applying  a  ftronger  ftimulus  than 
that  which  preceded  it ;  but  in  proportion 
as  it  is  thus  delayed,  it  becomes  the  more 
irrefiftible,  and  the  longer  its  continuance 
muft  be,  in  order  to  reftore  the  due  degree 

of  excitability. 

On  thefe  faBs,  which  it  is  unneceftary 
to  fay  were  as  well  known  before  the 

publication 
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publication  of  the  Elementa  Medicines  as 
at  prefent.  Dr.  Brown  has  founded  the 
whole  of  his  hypothefis,  and  has  thus 
given  to  them  an  appearance  of  fyftem 
which  they  have  not  in  the  works  of  any 
other  writer.  They  form,  as  far  as  I  can 
judge,  the  only  part  of  that  hypothefis 
which  can  be  admitted ;  but  he  has  fo 
interwoven  them  with  its  other  parts,  that 
it  requires  fome  attention  to  make  the 
feparation. 

Sleep  is  the  only  ftate,  either  healthy, 
or  morbid,  to  which  Dr.  Brown's  definition 
of  indireft  debility  will  at  all  apply ;  and 
here  it  applies  only  to  thofe  organs  on 
which  the  animal  functions  depend;  for 
thofe  on  which  the  vital  and  natural  func- 
tions depend  are  never  in  a  ftat€  of  ex- 
hauftion.  During  fleep,  thefe  organs  fuffer 
no  diminution  of  vigor  but  what  is  the 
confequence  of  the  fufpenfion  of  the  ani- 
mal fun6lions. 

The 
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The  ftate  of  the  heart  and  blood  vef- 
fels,  after  each  fyftole,  is  not  that  of  ex- 
hauftion,  as  exhauftion  is  defined  by  Dr. 
Brown  ;  nor  does  he,  indeed,  fuppofe  it  tp 
be  fo.    That  it  is  not  a  ftate  of  exhauftion 
might  be  demonftrated  in  various  ways. 
It  is  fufficient,  however,  to  obferve,  that 
the  exhaufted  excitabiUty  can  never  be 
reftored  while  the  ftimulus  which  exhauft- 
ed it  continues  to  aft.    A  man  will  never 
recover  from  the  fatigue  of  a  long  walk 
while  he  continues  walking;  nor  will  the 
retina  recover  its  fenfibility  while  expofed 
to  the  fame  degree  of  light  which  impaired 
it.    But  the  contraftions  of  the  heart  con- 
tinue to   recur,   although   it  is  expofed 
to  the  uninterrupted  aftion  of  the  agent 
which  excites  them;  for,  as  I  have  fre- 
quently obferved  in  frogs,  if  a  ligature 
be  thrown  round  the  aorta,  fo  that  the 
heart  continues  uniformly  gorged  with 
blood,  its  fibres  are  ftill  alternately  con- 

trafted 
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traaed  and  relaxed,  and,  for  the  fpace  of 
four  or  five  minutes,  with  the  fame  fre- 
quency  as  before  the  hgature  was  appHed. 
Thus,  if  we  fprinkle  fait  upon  a  mufcle, 
we  do  not  produce  permanent  contraftion, 
followed  by  exhauftion,  but  alternate  con- 
traftions  and  relaxations,  followed  by  ex- 
hauftion. But  the  ftate  of  the  mufcle, 
in  the  relaxation  which  intervenes  between 
the  contraftions,  is  elfentially  different  from' 
its  condition  in  that  relaxation  which  fuc- 
ceeds  them  ;  becaufe,  in  the  former  cafe, 
the  fame  agent,  although  its  application 
has  not  been  interrupted,  is  ftill  capable 
of  exciting  the  mufcle  to  a6lion. 

The  vital  and  natural  funftions  are 
the  powers  of  affimilation,  by  which 
the  excitability  of  thofe  parts  of  the  fyf- 
tern  which  fuffer  exhauftion  is  renewed. 
If  thefe  powers  alfo  fuffer  exhauftion,  to 
what  powers  in  the  animal  fyftem  fhall  we 
attribute  the  renewal  of  their  excitability  ! 

From 
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From  the  nature  of  exhauftion,  it  is 
impoffible  that  any  exertion  of  thefe 
powers  themfelves  can  renew  it.  Every- 
thing which  calls  them  into  aftion  muft 
further  diminilh  their  excitability. 

It  is  this  obje6lion  to  the  hypothefis 
of  Dr.  Brown  which  forced  him  into  the 
fuppofition,  that  a  quantity  of  excitability, 
which  is  to  laft  through  life,  is  bellowed 
on  every  animai  at  the  commencement  of 
its  exiftence.  In  forming  his  hypothefis 
he  could  not  but  perceive  that,  admitting 
every  part  of  the  fyftem  to  be  in  a  ftate 
of  exhauftion,  there  is  no  power  inherent 
in  it  capable  of  reftoring  its  excitability. 
This  formidable  objeftion  he  found  it  ne- 
ceflary  to  get  rid  of,  although  at  the 
expence  of  introducing  into  his  fyftem 
the  moft  evident  inconfiftency. 

Beftdes,  it  is  impoflible  that  the  ex- 
citability of  the  organs  on  which  the  vital 
and  natural  fun6tions  depend,    can  be 
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renewed,  while  the  fame  agents  which 
occafioned  its  exhauftion  continue  to  be 
appHed.  If  the  organs  on  which  the  vital 
and  natural  functions  depend,  were  fubjeft 
to  the  fame  exhauftion  from  the  ftimuli 
that  excite  them,  which  takes  place  in 
thofe  of  the  animal  funftions  from  their 
ufual  ftimuli,  no  animal  could  exift  above 
a  few  hours. 

The  excitability  of  the  organs  on 
which  the  animal  fun6tions  depend  is  re- 
newed during  fleep,  becaufe  the  ftimuli 
which  occafion  the  exhauftion  are  then 
withdrawn,  and  the  powers  of  life  remain 
unimpaired.  But  if  the  natural  ftimuli 
occafioned  exhauftion  in  'the  organs  orx 
which  thefe  powers  depend,  as  the  ftimuli 
are  never  withdrawn,  would  not  their 
uninterrupted  application,  a  fortiori,  pre- 
vent any  renewal  of  the  excitability.* 

In  difeafe,  indeed,  the  organs  of  the 

vital 
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vital  and  natural  funftions  are  often  de- 
bilitated; but  this  debility  we  ftiall  find 
of  a  nature  fo  different  from  exhauftion, 
that  excitement  is  a  means  of  remov- 
ing it. 

What  Dr.  Brown  fays  of  the  aftion 
of  ftimuli  in  removing  exhauftion,  appears 
to  be  altogether  unfounded ;  the  excita-  j 
bility  of  thofe  organs  on  which  the  animal 
funftions  depend,  the  only  part  of  the 
fyftem  fubjefl:  to  exhauftion,  in  the  fenfe 
in  which  he  ufes  this  term,  is  moft  fpeedily 
and  effeftually  reftored  during  the  abfence 
of  every  ftimulus  which  excites  them. 

Direft  debility,  according  to  Dr. 
Brown,  is  a  ftate  in  which  the  excitabi- 
lity is  accumulated,  and  confequently 
every  ftimulus  produces  a  greater  degree 
of  excitement  than  in  that  condition  of 
the  fyftem  which,  alone,  he  allows  to  be 
a  ftate  of  health. 

The 
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The  firft  queflion  which  here  prefents 
itfelf  is,  what  is  that  condition  of  body 
which  he  admits  to  be  a  ftate  of  health  ?  [ 
How  fhall  we  define  that  ftate  in  which  he 
fuppofes  the  excitabiHty  and  ftimuli  ap- 
pUed  to  be  in  due  proportion  ? 

In  the  morning  the  quantity  of  ex- 
citability is  proportionably  great;  in  the 
evening  it  is  fmall ;  and  between  thefe 
there  are  infinite  gradations.  Which  of 
thefe  ftates  does  Dr.  Brown  confider  that 
of  perfeft  health? 

From  a  review  of  his  fyftem,  it  ap- 
pears, that  wherever  there  is  any  addition 
made  to  the  ftimuli  neceflary  for  preferving 
a  ftate  of  health,  a  morbid  degree  of  ex-  - 
citement  takes  place,  and  a  condition  of 
body,  differing  only  in  degree  from  the 
moft  morbid,  follows.  However  triflina- 
the  degree  of  morbidity  may  be,  accord- 
ing to  the  hypothefis  of  Dr.  Brown  it  is 
a  morbid  ftate ;  and,  confequently,  we  are 

L  only 
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only  in  perfe6l  health  on  awaking  from, 
found  fleep. 

But  what  fkall  we  fay  of  the  do6lrine 
of  direa  debility,  if  it  can  be  Ihewn,  which 
it  is  furely  very  eafy  to  do,  that  this  is  the 
ftate  of  the  fyftem  in  which  ftimuU  of  every 
kind  produce  the  greateft  degree  of  ex- 
citement, that  in  which  the  excitability  is 
accumulated  in  a  greater  degree  th^n  ia 
any  oiiker?    If  it  can  be  (hewn,  that  Br. 
Brown's  definition  of  direa  debility  ap- 
plies only  to  that  ftate  which,  according 
to  his  fyftem,  is  the  only  ftate  of  perfea 
health  ? 

We  come  now  to  the  application  of 
the  hypothefis  of  Dr.  Brown,  to  explain, 
the  phenomena  and  treatment  of  general, 
difeaf-s;  which,  we  have  feen,  turns  wholly 
-  on  the  fuppofition  that,  in  all  difeafes  of 
tihe  whole  fyftem,  except  thofe  of  encreafed 
excitement,  concerning  the  general  nature 

of 
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of  which  there  is  no  difpute,  the  body  is 
in  one  of  thofe  ftates  which  he  term* 
direa  and  indirea  debility. 

On  reviewing  all  that  he  fays  on  the 
difeafes  of  direa  debility,  I  can  find  but 
one  faa  on  which  his  opinions  are  found- 
ed ;  and  this,  although  at  firft  view  favor- 
able to  thefe  opinions,  if  fairly  examined, 
will  not  be  found  to  aftord  any  argument 
in  fupport  of  them  ;  namely,  that  the  ani- 
mal body  is  ftrbngly  affefted  by  certain 
agents,  food  and  heat,  when  they  have 
not,  for  a  cdnfiderable  time,  been  applied 
■in  the  ufual  degree. 

The  mildeft  food  will  often  deftroy 
life  in  animals  who  have  fafted  for  feveral 
days ;  and  a  moderate  temperature  will 
produce  violent  efFeas  on  thofe  who  have 
been  expofed  to  a  great  degree  of  cold. 

Of  thefe  ftates  of  body,  fuppofing 
them  in  the  extreme,  it  may  be  obferved, 

in 
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in  the  firft  place,  that  neither  heat  in  the 
one  cafe,  nor  food  in  the  other,  occafion 
excitement,  which,  were  the  excitability 
accumulated,  as  Dr.  Brown  fuppofes,  they 
ought  to  do. 

But,  admitting  that  the  effefts  of  the 
agents  are  what  they  ought  to  be  accord- 
ing to  the  hypothefis  of  dire£l  debility,  they 
will  go  but  a  Ihort  way  towards  eftablifh- 
ing  it.  A  Rate  of  direfl:  debility  is  that  in 
which  all  agents  occafion  a  greater  degree 
of  excitement  than  in  health.  Do  all 
agents  produce  a  greater  than  ordinary 
excitement  in  an  animal  that  has  been 
expofed  to  hunger  or  cold?  Inftead  of 
applying  heat*  to  the  animal  that  has 
been  expofed  to  cold,  and  giving  food  to 
that  which  has  fafted,  let  food  be  given 
to  the  former,  and  let  the  latter  be  expofed 
to  beat.  According  to  Dr.  Brown,  violent 
excitement  Ihould  ilill,  in  both  cafes,  be 

the 
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the  confequence.  In  both,  the  excitability 
is  fuppofed  to  be  accumulated ;  and  to 
both  powerful  ftimuli  are  applied. 

But  fo  much  the  reverfe  is  the  faft, 
that  heat,  in  thofe  who  have  fa  Red  and  are 
ftili  deprived  of  food,  and  food^  in  thofe 
who  have  been  expofed  to  cold,  and  are 
ftill  deprived  of  a  due  degree  of  heat, 
occafion  lefs  excitement  than  in  health. 
The  truth  is,  that  in  animals  under  the 
operation  of  hunger  or  cold,  every  agent, 
except  that  whofe  application  in  the  ufual 
degree  has  been  interrupted,  produces  lefs 
powerful  effeds  than  in  ordinary  ftates  of 
ihe  fyftem. 

The  efFefts  of  every  agent  are,  of 
courfe,  proportioned  to  the  change  it  in- 
duces on  the  body.  It  is  not  difficult, 
therefore,  to  account  for  the  effefts  of  a 
temperature  of  100"  being  more  remark- 
able in  an  animal  which  has  been  expofed 
to  that  of  10%  than  in  one  that  has  been 

expofed 
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expored  to  a  temperature  of  60°;  or  for 
a  hearty  meal  producing  more  powerful 
effefts  on  one  'that  has  fafled  for  feveral 
days,  than  on  one  that  has  fafted  for  a 
few  hours,  although  expofure  both  to 
huno-er  and  cold  tends  to  exhauft  the 
excitability,  which  we  know  to  be  the 
cafe,  from  the  effe6ls  of  other  agents.  It 
is  well  known,  that  a  quantity  of  ferment- 
ed liquor,  which  proves  a  ftrong  ftimulus 
in  a  temperature  of  50%  may  be  taken  iii 
a  temperature  of  15"  without  producing 
any  marks  of  excitemetit ;  yet,  in  the  latter 
cafe,  according  to  (Dr.  Brown's  hypothefis, 
an  accumulation  of  excitability  has  taken 
'place. 

According  to  this  hypothefis,  fenfa- 
tion  is  one  of  the  effefts  of  ftimuli.  Are 
there  any  fenfations  more  acute  than  the 
pains  of  hunger  and  cold  ?  The  ferifatioh 
of  cold,  it  is  true,  is  occafioned  by  the 
^bftraaion  of  heat ;  that  of  hunger  by  the 

want 
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vant  of  food ;  but  thefe  fenfations  are  not 
the  lefs  real,  and  are  followed  by  the  fame 
exhauftion  which  fucceeds  powerful  fenfa.-» 
tions  from  any  other  caufe. 

The  few  fafts  on  which  the  hypothiiefis, 
of  direB  debiHty  is  founded,  are  referabl,^ 
to  a  law  of  the  animal  ceconpmy,  by  Vfhici^ 
the  body  is  rendered  more  fenfible  to  tl^ 
aftion  of  agents,  in  proportion  as  it  has 
been  previoufly  lefs  expofed  to  them.  A 
perfon  who  has  long  indulged  in  indolence 
is  overcome  by  the  flighteft  exertion  j,  bu,^ 
a  high  temperature,  or  a  full  meal,  occa- 
fions  no  greater  excitement  in  him  tharn 
in  thofe  accuftomed  to  exercife. 

We  have  inflances  of  the  fame  kind 
in  the  effe6ls  of  the  various^  natural  agent^ 
which  excite  the  different  organs  of  fenfCj, 
light,  noife,  fapid  and  adiOriferous  bodies. 
An  animal  which  has  lived  loi;ig  in  th^ 
dark  is  flrongly  affefted  by  light :  One 
which  has  been  Ipng  accuHQmed  to  qjuiet^^ 

nefs 
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ilefs  is  difturbed  by  the  leafl  noire:  The 
palate  that  has  been  habituated  to  infipid 
articles  of  diet  is  ftrongly  aft'e6led  by  ani- 
mal food :  And  the  inhabitants  of  a  pure 
atmofphere  are  fenfible  of  odours  which 
are  linperceived  by  thofe  of  a  large  city. 
But  in  none  of  thefe  inftances  is  the,  body 
rendered  more  fenfible  to  any  other  agent, 
than  that  whofe  application,  in  the  ufual 
degree,  has  been  interupted. 

The  hypothefis  of  direEi  debility  fup- 
pofes,  that  the  abftra6lion  of  any  one  of 
thefe  agents  renders  the  fyftem  more  fenfi- 
ble to  every  agent,  and  that  the  effeft  of 
all  is,  at  all  times,  excitement. 

The  fa6ls  are,  that  the  abftraftion  of" 
any  one  of  thefe  agents  only  renders  the 
body  more  fenfible  to  the  aftron  of  that 
agent;  and  .the  eft"e6l  of  that  agent  is  not 
always  excitement,  but  either  excitement 
or  atony,  according  to  the  degree  ip  which 
it  is  applied,  and  the  ftate  of  the  body  at 

the 
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the  time  of  its  application,  that  is,  accord- 
mo-  to  the  chancre  it  induces. 

If  the  change  is  moderate,  it  proves  a 
ftimukis ;  and,  within  a  certain  range,  the 
greater  the  change  the  greater  is  the  excite- 
ment. Beyond  this,  as  we  have  feen  in  the 
inftances  of  opium  and  diftilled  fpirits,  it  oc- 
cafions  debiUty ;  and,  when  exceffive,  death. 

When  the  change  induced  is  confident 
with  the  health  of  the  parts  on  which  the 
agent  afts,  excitement  is  the  confequence ; 
but  when  the  change  is  fufficient  to  de- 
ra'nge  the  mechanifm  of  the  living  folid, 
if  I  may  ufe  the  expreffion,  its  immediate 
effefts  are  debility  or  death.  Nor  is  this 
more  remarkable  of  the  agents  which  are 
direftly  applied  to  the  living  folid,  than 
of  thofe  whofe  firft  imprelTion  is  on  the 
mind.  The  pafFions,  within  a  certain  de- 
gree of  intenhty,  a6l  as  ftimuli;  beyond 
this  they  debilitate,  and  even  extinguifli 
life,  without  previous  excitement, 

M  The 
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The  degree  of  exhauflion  which  fol- 
lows the  operation  of  any  agent  is  always 
proportioned  to  the  excitement  it  occa- 
fions ;  but  the  degree  of  atony  which  a 
greater  quantity  of  the  fame  agent  pro- 
duces bears  no  proportion  to  its  exciting 
power.  Thus  tobacco  will  not  occafion 
the  fame  degree  of  excitement  which  opi- 
um or  diftilled  fpirits  do,  but  it  is  better 
fitted  to  produce  atony. 

Of  thofe  agents  whofe  firfl:  imprelTion 
is  on  the  mind,  fome,  grief,  fear,  difguft, 
are  ill  calculated  to  excite,  although,  when 
prefent  only  in  a  fmall  degree,  they  aft  as 
ftimuli;  but  they  are  chiefly  calculated 
to  produce  atony;  others,  love  and  joy, 
on  the  contrary,  produce  much  excite- 
ment, and  only  occafion  atony  when  in 
excefs. 

With  refpeft  to  what  Dr.  Brown  fays 
of  the  deprefling  paffions,  as  it  makes  a 
part  of  his  hypothefis  of  dired  debility, 

it 
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it  mufl;  fall  with  that  hypothefis :  unlefs 
we  allow  that  grief,  fear,  &c.  occafion 
an  accumulation  of  excitability,  there  is 
nothing  which  Dr.  Brown  fays  on  this  fub- 
jeft  that  can  be  admitted.  According  to 
a  law  of  the  animal  oeconomy,  I  have  jufl: 
had  occafion  to  mention,  thofe  under  the 
operation  of  grief  are  rendered  more  fen- 
fible  to  joy,  and  thofe  under  the  operation 
of  fear  to  confidence  ;  but  they  are  ren- 
dered lefs  fenfible  to  .the  operation  of 
every  other  agent.  His  affertion  that  grief 
is  only  a  lefs  degree  of  joy,  and  fear  no- 
thing more  than  a  diminution  of  confi- 
dence, is  quite  gratuitous.  He  might 
with  equal  reafon  affert,  that  confidence 
is  a  diminution  of  fear,  and  joy  a  lefs 
degree  of  grief.  The  one  fet  of  paffions 
are  as  pofitive  agents  as  the  other ;  and  if 
the  one  tend  more  to  excite,  and  the 
other  to  deprefs,  it  is  only  what  is  true  of 
agents  of  every  other  fpecies. 

The 
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'  The  morbid  ftates  above  confidered, 
namely,  thofe  arihng  from  the  efteas  of 
cold  and  hunger,  are  the  fuppofed  Hates 
of  direa  debility,  of  which  Dr.  Brown 
fpeaks  with  moft  precifion.    It  is  unnecef- 
fary  particularly  to  confider  any  of  the 
others,  becaufe  one  obfervation   applies  ■ 
to  all  of  them ;  there  is  none  in  which 
many  agents  do  not  produce  as  little  or 
lefs  excitement  than  in  health,  therefore 
there  is  none  in  which  the  excitability  is 
accumulated. 

With  regard  to  the  difeafes  in  which 
Dr.  Brown  fuppofes  the  fyftem  to  be  in  a 
ftate  of  dimimlhed  excitability,  a  iimilar 
obfervation  applies  to  them;  there  is  no 
general  difeafe  in  which  the  fyftem  is  ren- 
dered lefs  fenfible  to  the  aaion  of  all 
agents.  In  typhus,  it  is  lefs  fenfible  to  that 
of  opium  and  wine ;  but  a  degree  of  ex- 

ercife  or  heat,  which  would  not  incom- 
mode 
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mode  us  in  health,  is,  in  this  difeafe,  often 
capable  of  dellroying  life. 

The  difeafes  which  Dr.  Brown  terms 
fthenic,  and  which  confift,  in  a  morbid 
deoree  of  excitement,  he  falls  into  the 
error  of  regarding  as  only  a  greater  degree 
of  the  fame  excitement  which  prevails  in 
health,  in  the  fame  way  as  he  fuppofes  the 
difeafes  of  indireft  debility  only  a  greater 
decrree  of  the  fame  exhauRion  which  pro- 
duces  fleep.  But  as  the  latter  does  not 
bear  the  charafter  of  exhauftion;  neither 
does  the  former,  which  is  always  followed 
by  atony,  bear  the  chara6ler  of  healthy 
excitement. 

That  excitement  only  is  healthy  which 
occafions  a  tendency  to  fleep.  The  debi- 
lity it  produces,  we  have  feen,  affefts  only 
the  organs  on  which  the  animal  funflions 
depend.  Whether  thefe  organs  are  in 
a  ftate  of  excitement  or  exhauftion,  the 

powers 
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po\pers  by  which  the  body  is  preferved  arc 
equally  unimpaired.  The  latter  cannot 
partake  of  the  alternation  of  vigilance  and 
fleep. 

-Morbid  excitement,  on  the  other  hand, 
debilitates  the  vital  as  well  as  the  animal 
funftions.  Every  part  of  the  fyftem  is 
enfeebled,  and,  inftead  of  the  organs  on 
which  the  animal  funftions  depend  becom- 
ing uniformly  lefs  fenfible  to  the  various 
ftimuli  which  excite  them,  they  become 
preternaturally  fenfible  to  thofe  ftimuli, 
while  the  vital  organs  become  proportion- 
ably  lefs  fenfible  to  the  aftion  of  their 
ftimuli;  and  the  confequence,  as  might 
have  been  foretold,  inftead  of  fleep,  is  a 
painful  and  reftlefs  watchfulnefs.  Thefe 
cir.cumftances  are  here  fimply  ftated  as 
fafts;  the  manner  in  which  they  are  to 
be  explained  will  be  confidered  in  the 
next  Chapter, 
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Upon  the  whole,  the  following,  as 
far  as  I  am  capable  of  judging,  are  the 
facls  which  Dr.  Brown  overlooked  in 
forming  the  great  outlines  of  his  hypo- 
thehs. 

There  is  no  accumulation  of  excita- 
bility beyond  that  which  conftitutes  a  ftate 
of  the  mod  perfeft  vigour.  There  is  no 
exhauftion  of  excitability,  in  the  fenfe  in 
which  Dr.  Brown  ufes  the  term,  beyond  ihat. 
which  conftitutes  the  moft  perfeft  fleep,  and 
both  are  equally  ftates  of  health. 

Every  agent  is  capable  of  producing 
either  excitement  or  atony,  accordmg  to 
the  degree  in  which  it  is  applied. 

In  health,  the  natural  agents  applied 
in  the  ufual  degree,  viz.  a  certain  tempera- 
ture, a  certain  quantity  of  exercife,  &c. 
always  occafioh  that  kind  of  excitement 
which  is  followed  by  exhauftion. 

In  general  difeafe,  that  is,  in  fever, 
which  is  the  only  general  difeafe  properly 

fo 


88  HYPOTHESIS,  &C. 

ro  called,*  the  flate  of  the  excitability  is 
fo  changed,  that  the  fame  agents  do  not 
produce  a  greater  or  lefs  degree  of  the  fame 
e£Fe6ts  they  produce  in  health,  as  Dr.  Brown 
fuppofes  ;  but  either  atony,  or  that  kind  of 
excitement  which  is  followed  by  atony. 

It  muft  appear,  I  think,  to  every  one 
who  attentively  confiders  the  hypothefis  of 
Dr.  Brown,  that  its  author,  in  fpeaking  of 
difeafes,  has  conftantly  in  view  the  healthy 
ftate  of  the  animal  body;  and  attempts,  in 
vain,  to  apply  the  laws  which  regulate  the 
excitability  of  certain  parts  of  the  fyftera 
iu  health,  to  explain  the  phenomena  of 
difeafe. 
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CHAP.  11. 

Of  the  Proximate  Caufe  of  Fever, 

The  funftions  of  the  animal  body  have 
been  divided  into  three  claffes ;  the  vital, 
the  natural,  and  the  animal. 

There  is  an  evident  impropriety  in 
this  divifion.  While  the  nature  of  the 
two  firft  fets  of  funftions  differs  fo  effen- 
tially  from  that  of  the  third  fet,  that  no- 
thing can  be  more  evident  than  the  line  of 
diftinftion ;  the  vital  and  natural  fun6lions 
fo  run  into  each  other,  that  it  is  impoflible 
to  draw  any  precife  line  between  them. 

The  objeftion  is  ftrengthened,  when 
we  confider  the  offices  of  the  different  fets 
of  funftions.  By  the  animal  funftions, 
the  individual  is  connefted  with  the  ex- 
ternal world ;  by  the  vital  and  natural, 
his  own  exiftence  is  preferved. 

N  We 
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We  again  fee  the  impropriety  of  the 
divifion,  if  we  turn  our  attention  to  the 
fources  from  which  the  organs  of  thefe 
funftions  immediately  derive  their  powg:. 
The  animal  funftions  depend  immediately 
on  the  brain  and  its  appendages.  The 
vital  and  natural  funftions,  though  influ- 
enced by  the  ftate  of  the"  nervous,  depend 
immediately  on  the  fanguiferous  fyftem, 
and  are  perfeftly  performed  where  the 
brain  has  never  exifted,  as  in  the  cafe  of 
foetus  born  without  the  head. 

It  may  alfo  be  obferved,  that  of  the 
vital  and  natural  funftions  the  animal  is 
.  unconfcious ;  of  the  animal  funftions  he 
is  not  only  confcious,  but  many  of  thera 
are  fubjefted  to  his  will. 

The  organs  of  thefe  different  fets  of 
funftions,  we  have  feen  in  the  preceding 
Seaion,  poffefs  different  kinds  of  excita- 
bility fuited  to  the  purpofes  they  ferve. 
Thofe  of  the  vital  and  iiatural  funftions 

on 
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on  which  life  depends,  pofTefs  an  excita-- 
bility  which  never  fuff'ers  any  diminution 
except  in  difeafe,  nor  complete  exhauftion 
except  in  death.  Thofe  of  the  animal 
funftions  which  fuffer  intermifFions  that 
they  may  relieve  the  vital  organs  on 
which  their  aftion  depends,  pofTefs  an 
excitability  which  fuffers  a  conftant  alter- 
nation of  exhauftion  and  renewal ;  for 
it  is  only  for  a  certairi  length  of  time 
that  the  vital  can,  without  interruption, 
fupport  the  aftion  of  the  animal  organs. 

The  vital  and  natural  functions,  then, 
are  fimilar  in  their  nature ;  have  for  their 
obje6l  the  prefervation  of  life ;  are  per- 
formed independently  of  the  will  or  con- 
fcioufnefs  of  the  animal ;  and  immediately 
depend  on  organs  which  pofTefs  an  exci- 
tability that  continues  unimpaired  through 
life. 

The  animal  functions  are  not  con- 
cerned in  the  prefervation  of  life.  They 

have 
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have  for  their  objeft  to  conneft  the  ani- 
mal with  the  external  world ;  are  fubjefted 
a>lil  to  the  confcioufnefs,  many  to  the  will, 
of  the  animal ;  immediately  depend  on 
organs  of  which  the  other  funftions  are 
independent,  and  which  pofTefs  an  exci- 
tability fubje£l  to  a  conftant  alternation 
of  exhauftion  and  renewal. 

The  divilion  of  vital   and  natural 
functions,  therefore,  if  adopted  at  all,  can 
"be  regarded  only  as  a  fubdivifion.  But 
it  will  be  found  more  convenient,  I  believe, 
wholly  to  fet  afide  this  divifion,  which 
Teems  to  be  of  little  ufe,  and  divide  the 
funftions  into  thofe  which  a-^e  neceffary 
lor  the  prefervation  of  life,  which  we  may 
call  vital  and  thofe  by  which  the  animal 
is   conne6led   with  the   external  world, 
which,  for  want  of  a  more  appropriate 
term,  may  be  called  animal. 

The  one  fet  of  thefe  functions  is  evi- 
dently defigned  for  the  fupport  of  the 

other. 
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other.    The  end  of  animal  life  is  to  feel 
and  communicate  enjoyment:    The  ani- 
mal funftions^  or,  to  fpeak  more  aceuT 
rately,  their  immediate  organs  (whicK  tO' 
fave  repetition,  I  fhaH  call  anwial  orgam.,. 
in  contradiftinaion  to  the  organs  properly 
called  vital J,  are  the  immediate  inftriuaentsj 
of  both ;  and  they  are  maintained  by  the 
vital  organs,  whofe  office  is  to  form  and 
noLirilh  them,  and,  v/hen  their  vigor  is; 
exhaufted  by  the  impreffions  which  ex.- 
cite  them,  fo  that  they  ceafe  to  ad,  tQ> 
refit  them  for  receiving  and  anfwering 
thofe  impreflions.* 

It  is  evident,  therefore,  that  whea 
the  vital  organs  are  debilitated,  the  animal 
organs  neceffariLy  partake  of  the  debility. 
It  is  equally  evident  why  the  converfe  o£ 
this  is  not  true,  the  nervous  fyftem  may 
be  debihtated  without  affefting  the  powers 
of  circulation.  Thus  when  any  caufe  im- 
pedes 

•  Appendix,  Note  SC. 
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pedes  the  aftion  of  the  heart,  the  brain 
immediately  partakes  of  the  diforder;  but 
even  in  apoplexy  the  pulfe  is  generally 
ftrong  and  good,  and  only  becomes  flower 
and  more  languid  in  proportion  as  the 
refpiration,  which  is  performed  by  mufcles 
that  depend  for  their  vigour  on  the  influ^ 
ence  of  the  brain,  becomes  fo.* 

Thus  it  is  that  in  difeafes  properly 
termed  nervous,  the  pulfe  is  generally  good, 
however  great  the  languor  and  deprelTion 
of  ftrength  may  be;  nay  I  have  even 
found,  from  experiments  made  for  the 
purpofe  of  afcertaining  this  point,  that  the^ 
total  defl;ru6lion  of  the  nervous  fyftem 
produces  no  immediate  elfe6ls  on  the 
aftion  of  the  heart,  nor  in  any  other  way 
a&6ls  its  motion  than  neceffarily  happens 
in  confequence  of  the  interruption  of  re- 
fpiration.f 

The  heart  is  poffeffed  of  little  fenfi- 

bility, 

»  Appendbc,  Note  31.  t  Note  32. 
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bility,  fo  little  indeed  that  abfcefles  and 
ulcers  are  often  formed  in  it  without  giving 
any  pain ;  *  and  is,  confidering  the  fize 
and  importance  of  the  organ,  fcantily 
fuppUed  with  nerves,  the  ufe  of  which 
feems  to  be  to  convey  from  the  feriforium 
to  the  heart  certain  imprefFions,  not  to 
give  vigor  to  an  organ  which  we  find  ia  a 
ftate  of  perfect  vigor,  where  no  fenforium 
has  exifted.t 

It  appears  from  what  has  been  faid 
in  the  preceding  part  of  this  EfFay,  that 
:the  terms  excitement  and  exhauftion,  in 
-the  fenfe  in  which  Dr.  Brown  ufes  thefe 
terms,  apply  only  to  the  animal  funftions, 
and  are  merely  expreflions  for  the  healthy 
ftates  of  vigilance  and  fleep.    There  is  no 
debility  which  can  be  induced  on  the  ani- 
mal organs  while  the  vital  retain  their 
-vigor,  which  is  to  be  regarded  as  n^orbid, 
becaufe,  under  fuch   circumftances,  the 

vigor 

•  Appendix,  Note  32.  f  Note  33. 
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vigor  of  the  former  is  always  reftorcd 
by  fleep. 

But  if  the  excitement  of  the  animal 
•orcrans  be  continued  till  it  occafions  debi- 
iity  in  the  vital  organs,  which  fupport  it, 
a  ftate  very  diflerent  from  exhauftion  is 
the  confequence.  The  fteps  by  which 
-exhauftion  is  changed  into  this  ftate,  which 
may  properly  be  termed  atony,  are  eafily 
traced. 

A  certain  excitement  of  the  animal 

funflions  continued  for  a  certain  length  of 

time,  occafions  a  tendency  to  fleep.  This 

tendency  increafes  as  the  excitement  is  pro- 

trafted,  as  long  as  the  fanguiferous  fyftem 

properly  performs  its  fnnftions.    But  if 

llie  excitement  as  oontiniaed  beyond  this 

poant,^  a  degree  of  reftlefsnefs  comes  on. 

Inftead  of  a  healthy  aftion  of  the  heart 

and  aiteries,  their  pulfations  gradually  be- 

'  come  more  feeble  and  frequent,  and  the 

^  mxk>\xi  funaions,  all  of  which  depend 

more 
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more  or  lefs  direftly  on  the  fanguiferoua 
fyftem,  ftew  a  correfponding  debility. 

The  tendency  to  fleep  at  length  ceafes, 
fleep  being  no  longer  capable  of  reftoring 
vigour.  It  is  in  vain  to  abftraft  light  from 
the  eyes  and  give  reft  to  the  limbs,  the 
powers  which  Ihould  renew  the  excitability 
of  the  animal  organs  are  themfelves  in 
want  of  refrefhment. 

The  only  means  of  reftoring  thefe 
powers  to  a  due  aftion,  is  applying  to 
them  a  ftimulus  ftronger  than  the  natural 
ftimulus,  in  proportion  as  their  excitability 
is  lefs  than  it  ought  to  be ;  for  the  fyftem^ 
it  is  evident,  poffeffes  no  organs  by  which 
the  vigour  of  thofe  of  aflimilation,  that  is, 
of  the  vital  organs,  can  be  reftored. 

The  application  of  a  preternatural 
ftimulus  to  them,  is  the  unavoidable  confe- 
quence  of  their  debility  :  for  the  fecreting 
organs  no  longer  performing  their  func^ 
tions,  the   more  irritating  and  noxious 

o  parts 
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parts  of  the  blood,  which  ought  to  be 
expelled  from  the  body,  are  retained, 
and  foon  excite  the  heart  and  blood 
vefTels  to  an  a6iion  as  powerful  as  the 
healthy  a6lion,  often  more  fo. 

It  is  to  be  recolle6;ed,  that  all  debili- 
tating caufes  applied  to  the  vital  organs 
are  felt  mod  in  thofe  parts  which  are  leaft 
vigorous,  that  is,  at  the  greateft  diftance 
from  the  heart.* 

Thefe,  to  avoid  circumlocution,  I  (hall 
call  the  circumference  of  the  vital  fyftem ; 
the  heart  and  larger  velTels  I  (hall  call  the 
centre.  Of  the  former  are  compofed  the 
different  fecreting  organs.  Hence  debility 
of  the  vital  fyftem  is  firft  indicated  by  a 
•  failure  of  the  various  fecretions. 

If  the  increafed  aftion  of  the  heart 
and  larger  veffels,  as  frequently  happens, 
by  applying  an  increafed  ftimulus,  reftores 
vigour  to  the  circumference  of  the  vital 

fyftem, 

*  Appendix,  Note  34. 
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fyftem,  the  aftion  of  the  fecreting  organs 
will  be  renewed,  the  offending  matter  ex- 
pelled, and  health  reftored.  If  not,  the 
preternatural  excitement  of  the  heart  and 
larger  veffels  muft  neceflarily  go  on  till  the 
debility  extends  to  them ;  and  there  being 
now  no  longer  any  means  of  excitement  in 
the  fyftem  itfelf,  if  the  debility  induced  be 
confiderable,  the  animal  dies.  Death  may 
frequently  be  prevented  by  exciting  the 
heart  and  arteries  by  artificial  means,  until 
they  have  reftored  power  to  the  capil^ 
laries."'^ 

I  have  been  confidering  the  effefts  of 
too  violent  or  long  continued  excitement 
of  the  animal  organs.  It  is  evident,  how- 
ever, that  fimilar  effe£ls  may  be  produced 
in  two  other  ways.  If  we  fuppofe  a  noxi- 
ous power  received  into  the  fanguiferous 
fyftem  capable  of  debilitating  the  hearj: 

and 
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and  blood  veffels,  whether  previous  ex- 
citement of  the  animal  organs  has  taken 
place  or  not,  the  fame  want  of  vigour  in 
the  excretories,  and  encreafed  aftion  of  the 
heart  and  blood  velTels,  will  enfue.  Thefe 
fymptoms,  and  their  confequences,  may 
alfo  take  place  without  any  debilitating 
power  applied  to  the  heart  and  blood 
velTels;  for  thefe  remaining  in  their  na- 
tural ftate,  if  any  caufe  impede  the  pro. 
per  aftion  of  the  excretories,  the  fame 
encreafed  aaion  of  the  fanguiferous  fyftem 
will  take  place,  but  it  will  not  be  preceded 
by  equal  marks  of  debility,  but  only  by 
thofe  which  attend  the  failure  of  the  ex- 
cretions 

It  appears,  then,  that  when  a  debili- 
tating caufe  is  applied  to  the  vital  fyftem, 
the  extreme  parts  of  this  fyftem  loofe  their 
tone;  that  in  confequence  of  this,  fecre- 
tion  being  impeded,  a  preternatural  ftimu- 

lus 
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ais  is  applied  to  the  heart  and  larger  vef- 
''els,  which,  by  exciting  them,  tends  to 
reftore  tone  to  the  capillaries,  in  the  fame 
way  that  an  encreafed  aBion  of  the  larger 
vefTels  of  an  inflamed  part  tends  to  reftore 
tone  to  the  capillaries  of  that  part  *  On 
this  principle,  I  believe,  the  whole  pheno- 
mena of  fever  may  be  explained;  to 
eftablifli  this  pofition,  it  will  be  neceffary 
to  review  thefe  phenomena,  which  I  fhall 
do  under  the  three  heads  of  the  Symptoms, 
Caufes,  and  Cure  of  Fever. 

Of  the  Symptoms  of  Fever, 

The  fymptoms  of  fever  may  be  divi- 
ded into  thofe  of  increafed  excitement  and 
thofe  of  debility  ;  and  each  of  thefe  fets  of 
fymptoms  may  be  fubdivided  according  as 
they  indicate  derangement  in  the  vital  or 
animal  organs. 

.     ^  As 

*  Appendix,  Note  37. 
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As  the  ftate  of  the  animal  organs 
depends  on  that  of  the  vital,  we  find, 
provided  there  is  no  difeafe  which  im- 
mediately influences  the  former,  that  the 
excitement  of  the  one  fet  of  organs  always 
correfponds  with  that  of  the  other.  If  the 
vital  organs  are  debilitated,  the  animal  or- 
gans partake  of  the  debility ;  if  the  vital 
organs  are  preternaturally  excited,  the  ani- 
mal organs  are  aftefted  in  a  correfponding 
manner.  When  this  coincidence  is  ob- 
ferved  then,  and  there  is  no  other  evident 
caufe  affefting  the  animal  organs,  we  infer 
that  the  vital  organs  are  primarily  affeded, 
becaufe  their  afte6lion  is  capable  of  pro- 
ducing the  whole  phenomena. 

At  the  commencement  of  fever,  when 
the  pulfe  becomes  weak,  fmall,  frequent, 
perhaps  irregular;  when  the  breathing 
is  feeble,  frequent,  and  interrupted  with 
fighing;  when  the  features  and  other  ex^ 
treme  parts  fhrink;  when  the  various 

fecretions 
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fecretions  begin  to  fail,  the  tongue  becom- 
ing clammy,  the  throat  dry  and  rough, 
the  appetite  being  impaired*  with  encreaf- 
ed  thirft  and  conftipated  bowels,  the  urine 
limpid  and  in  fmall  quantity,  and  the 
fkin  cold,  pale,  dry  and  fhrivelled;  the 
patient,  at  the  fame  time,  complains  of 
a  general  fenfe  of  debility ;  the  limbs 
totter,  the  tongue  trembles,  the  mind 
becomes  feeble,  unfteady,  and  anxious, 
tlie  ftrength  and  acutenefs  of  the  different 
organs  of  fenfe  are  impaired,  the  fight 
wavers,  the  hearing  is  confufed,  the  fmell 
and  tafte  often  loft,  and  the  feeling  in- 
diftinft,  a  degree  of  numfinefs  frequently 
aft'efting  the  limbs,  and  a  fenfe  of  cold 
and  creeping  being  referred  to  various 
parts  of  the  body.  Such  are  the  fymptoms 
with  which  fever  makes  its  attack— thofe 
of  an  enfeebled  circulation  with  the  vari- 
ous confequences,  which  we  could  have 
foretold  would  attend  it. 

By 

*  App|ficUx,  Note  33.  ' 
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By  degrees  we  fee  diis  flate  of  gene- 
ral  debility  changing  to  one  of  a  different 
nature.    Aftertlie  various  excrementitious 
matter,  which  (hould  have  been  thrown 
out  of  the  body,  has  for  fome  time  been 
retained,  the  pulfe  begins  gradually  to  in- 
creafe  in  ftrength,  and  the  breathing  be- 
comes fuller  and  lefs  feeble ;  the  blood  is 
now  impelled  with  vigour  into  the  extreme 
velTels ;  the  palenefs,  flirinking,  and  cold- 
nefs  of  the  fkin,  is  fucceeded  by  turges- 
cence,  rednefs,  and  heat;  inftead  of  the 
feeblenefs  which  attends  the  firft  ftage,  the 
mufcles  acquire  a  preternatural  vigour; 
the  fenfibility,  inftead  of  being  impaired, 
is  now  morbidly  acute  ;*  and  various  other 
fymptoms,  denoting  an  increafed  force  of 
circulation,  gradually  ftiew  themfelves. 

This  general  effort  of  the  fyftem  re- 
ftores  the  vigour  of  the  fecreting  organs, 
and  all  that  fliould  have  been  gradually 

feparated 
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feparated  from  the  blood  is  now  forced  off 
at  once  by  the  ahmentary  canal,  kidneys 
and  ftin.  Loofe  ftools  frequently  occur  3 
j  the  urine  becomes  copious,  and  is  loaded 
;  with  the  peculiar  falts  which  the  kidneys 
fecrete  from  the  blood,  while  the  fkin  is 
bathed  in  fweat,  highly  charged  with  the 
faline  fubftances  thrown  off  by  this  organ. 
Thus  the  ftimulus  which  roufed  to  preter- 
natural aftion  the  central  parts  of  the 
fanguiferous  fyftem,  by  which  vigour  was 
reftored  to  its  circumference,  is  removed, 
and  health  reftored. 

A  degree  of  general  debility,  it  is 
true,  prevails,  but  the  aftion  of  the  ex- 
treme veftels  is  fo  far  reftored,  that  it  is 
in  due  proportion  to  the  remaining  vigour 
of  the  heart  and  larger  veftels.  In  ftiort, 
what  now  takes  place  throughout  the  fyf- 
tem is  analogous  to  what  happens  during 
refolution  in  an  inflamed  part.  The  ex- 
treme veftels  are  capable  of  effedin  ST  the 

P  neceffary 
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neceffary  changes  in  the  fluids  fuppUed  to 
them  by  the  larger  veffels.    Thus  even  the 
general  debility  which  fucceeds  fever  is  a 
wife  provifion  of  nature ;  and  thus  it  is  that 
the  debility  of  the  capillaries,  and  along 
with  it  the  fever,  is  often  renewed  for  fomc 
time  after  it  has  ceafed,  by  too  full  a  diet, 
exercife,  or  any  other  caufe  that  increafes 
too  much  the  force  of  the  heart  and  larger 
veffels,  and  thus  throws  on  the  capillaries 
a  larger  quantity  of  the  fluids  than  on  the 
firfl  return  of  their  vigour  they  can  eafily 
bear.    A  full  meal,  under  thefe  circum- 
ftances,  is  often  fucceeded  by  a  ftrong 
pulfe,  and  a  dry  fliin. 

Such  is  the  courfe  of  a  fimple  attack 
,  of  fever ;  and  furely  no  train  of  fymptoms 
appears  more  fimple,  or  admits  of  a  more 
eafy  explanation  on  the  beft  efliabliftied 
laws  of  the  animal  ceconomy.  Let  a  de- 
bilitating power  (fuch  as  we  know  many 
of  the  caufes  of  fever  to  be)  be  applied 

to. 
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to  the  vital  organs,  all  the  foregoing  train 
of  fymptoms  necelTarily  follow,  unlefs  the 
increafed  aaion  of  the  heart  and  larger 
vefTels  fails  to  roufe  to  their  natural  aaion 
the  extreme  parts  of  the  circulating  fyftem, 
that  is,  to  reftore  the  due  vigour  of  the  fe- 

creting  organs. 

Various  fymptoms,  then,  gradually  un- 
fold themfelves,  all  of  which,  we  fhall  find, 
are  evident  confequences  of  want  of  vigour 
in  thofe  organs.  Thefe,  like  the  fymptoms 
of  the  more  fimple  form  of  fever,  may  be 
divided  into  thofe  of  encreafed  excitement 
and  thofe  of  debility. 

When  the  debility  of  the  extreme  vef- 
fels  is  fuch,  that  the  encreafed  force  of  cir- 
culation excited  by  the  retention  of  what 
the  excreting  organs  fhould  have  thrown 
out  of  the  body,  is  unable  to  reftore  their 
aftion,  the  preternatural  excitement  of  the 
heart  and  larger  veffels  muft  go  on  till 
thev  themfelves  fall  into  a  ftate  of  debility. 

The 
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The  period  at  which  this  debility  fuper- 
venes,  and  the  violence  of  the  excitement 
which  precedes  it,  depend  on  the  vigour 
of  the  habit,  and,  as  we  fhall  prefently  fee 
more  ^particularly,  on  the  nature  of  the 
caufe  which  produces  the  fever. 

It  hardly  ever  happens,  however,  that 
the  encreafed  aftion  of  the  heart  and  larger 
velTels  is  wholly  ineffeaual.  In  the  fpace 
of  a  few  hours  they  roufe  to  a  more  or  lefs 
perfe6l  aftion  the  various  excretories,  in 
confequence  of  which  part  of  the  irritating 
caufe  is  thrown  off,  and  a  mitigation  of  the 
fymptoms  follows.  But  on  the  abatement 
of  the  aftion  of  the  central  parts  of  the 
fanguiferous  fyftem,  the  capillaries  again 
falling  into  a  ftate  of  debility,  the  accumu- 
lation of  what  fhould  be  excreted  again 
takes  place,  and  the  various  fymptoms  of 
excitement  are  renewed.  Thus  fevers, 
which  laft  more  than  a  day,  confifl  of  a 
-feries  of  reniiffions  and  exacerbations. 

As 
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As  the  debility  of  the  extreme  veflels 
is  overcome  with  more  difficuky  the  more 
frequently  it  returns,  the  excitement,  dur- 
ins:  the  exacerbations  for  the  firft  days, . 
gradually  encreafes  in  violence,  till  by  de- 
grees the  excitability  of  the  heart  and 
larger  velTels  being  impaired,  the  fymp- 
toms  of  excitement  gradually  give  place 
to  thofe  of  debility. 

The  fymptoms  of  excitement,  in  con- 
tinued fevers,  dift'er  only  in  degree  from 
thofe  of  a  fimple  paroxyfm.  The  fymp- 
toms of  debility  differ  in  kind  as  well  as 
in  degree. 

As  the  paroxyfms  recur,  the  pulfc 
becomes  ftronger  and  more  rapid,  the 
refpiration  more  hurried  and  frequent, 
the  heat  greater,  the  face  fuller  and  more 
florid,  the  eyes  more  turgid  with  blood, 
and  incapable  of  bearing  the  light,  and  the 

headach 
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headach,  throbbing  of  the  temples,  and 
tinnitus  aurium  more  troublefome,*  and 
from  the  greater  heat,  and  the  increafing 
debility  of  the  fecreting  organs,  the  fl^in, 
mouth  and  throat  more  arid. 

DeHrium  much  lefs  frequently  arifes 
from  excefs  of  excitement  than  from  debi- 
lity, and  in  the  firft  paroxyfm  of  fever  the 
excitement  is  feldom  fuch  as  to  produce  it. 
As  the  excitement  encreafes,  however,  in 
the  fucceeding  paroxyfms,  it  fometimes  fu- 
pervenes,  and  then  rifes  to  a  degree  beyond 
what  we  ufually  meet  with  in  debilitated 
ftates  of  the  fyftem,  the  patient  becomes 
frantic,  and  is  with  difficulty  retained  in 
bed. 

In  violent  excitement  it  is  not  unufual 
for  fome  of  the  fmaller  veffels  to  be  rup- 
tured by  the  exceffive  aftion  of  the  heart 
and  larger  arteries ;  hemorrhagies  thus  oc- 
cur from  the  nofe,  ears,  lungs,  re6lum  or 

uterus, 

*  Appendix,  Note  40.-,  • 
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Uterus,  and  lefTen  the  excitement.  It  may 
be  remarked,  that  when  the  excitement  is 
confiderable,  we  rarely  meet  with  hemor- 
rhagy  from  the  eyes,  fkin,  bowels,  or 
urinary  paflages,  from  all  of  which  they 
are  fo  common  in  ftates  of  extreme  debi- 
lity. 

The  fymptoms  of  excitement  are  few 
and  fimple;  thofe  of  debility  numerous 
and  complicated.  One  caufe  of  which  is 
that  exceffive  excitement  never  continues 
long.  However  powerful  the  exciting 
caufes  may  be,  the  excitement  foon  arrives  at 
that  point  beyond  which  the  powers  of  the 
fyltem  cannot  raife  it.  Debility,  on  the 
contrary,  is  of  long  continuance;  during 
its  influence  there  is  time  for  various 
changes  •  to  take  place. 

The  pulfe,  from  the  leffened  tenfion 
and  weaker  pulfation  of  the  heart  and 
arteries,  becomes  foft,  fmall,  weak,  and 
more  frequent.  It  is  not  difficult  to  per- 
ceive 
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ceive  the  final  caufe  of  the  beats  of  the 
heart  generally  becoming  more  frequent 
when  they  are  enfeebled,  for  the  feeble 
fyftole  not  propelling  the  fame  quantity  of 
blood,  or  not  propelling  it  with  the  fame 
velocity,  a  more  frequent  fyftole  becomes 
necelfary  in  order  to  fupport  a  due  vigour 
of  circulation. 

As  the  debility  encreafes  the  pulfe 
becomes  irregular,  as  well  as  weak.  The 
enfeebled  heart  now  and  then  refufes  to  be 
roufed  to  any  a6lion,  fo  that  an  intermif- 
fion  of  the  pulfe  takes  place,  or  it  is 
roufed  only  to  a  tremulous  and  irregular 
a6lion,  occafioning  a  fluttering  pulfe,  or 
its  a6tion  is  languid  and  unequal,  and  the 
pulfe^  becomes  undulating. 

As  the  debility  encreafes,  the  beats  of 
the  heart  at  length  fail  to  roufe  to  aftion 
the  more  diftant  arteries,  themfelves  in 
a  ftate  ill  calculated  to  obey  the  ftimulus. 
The  pulfe  in  the  extremities  then  ceafes, 

and 
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and  they  become  cold,  and  the  coldnefs 
gradually  extends,  till  the  heart  ceafing  to 
beat,  it  foon  becomes  general. 

The  ftate  of  the  breathing  cotrefponds 
with  that  of  the  circulation.  It  is  weak, 
frequent,  and  interrupted  with  fighing;  but 
when,  from  the  encreafing  debility  of  the 
heart  and  blood  veffels,  the  rapidity  of  the 
circulation  is  much  reduced,  it  often  be- 
comes flower  than  natural,  being  now  and 
then  interrupted  for  a  confiderable  time.* 
It  becomes  difficult  from  the  feeblenefs  of 
the  mufcular  powers  which  fupport  it,  and 
often  rattling,  from  relaxation  of  the  exhal- 
ing and  inaftivity  of  the  abforbing  fyftem. 

Under  thefe  circumftances  we  are  not 
furprifed  to  find  the  voice  low,  weak,  wheez- 
ing, and  often  fliriller  or  hoarfer  than  ufual. 

The  fecreting  and  abforbing  powers 
in  every  part  of  the  body  necelTarily  par- 
take of  the  fl;ate  of  the  circulating  fyftem. 

Q  In 

*  Appendix,  Note  41. 
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In  proportion  as  thcfe  powers  are  diminifli- 
ed,  the  various  fecreted  fluids  become 
fubjeft  to  the  fpontaneous  changes  which 
they  undergo  when  uninfluenced  by  the 
conta6l  of  a  living  furface,  by  which  the 
noxious  parts  being  continually  abforbed. 
and  new  parts  fecreted  in  their  fl:ead,  they 
are  preferved  in  a  fl;ate  of  health. 

Hence,  in  fevers  of  fome  continuance, 
the  mouth  is  clammy,  and  the  thinner  parts 
being  carried  oft"  by  the  air,  its  mucus  be- 
comes tough,  brown,  foetid,  fometimes 
black,  and  adheres  firmly  to  the  teeth,  lips, 
and  other  parts  of  the  mouth.  In  the  ad- 
vanced ftage,  if  the  tongue  is  not  covered 
with  brown  or  black  mucus,  it  often  ap- 
pears of  a  ftiining  dark  red  or  purplifli 
colour,  from  the  debility  and  confequent 
relaxation  of  its  extreme  veffels ;  in  either 
cafe  it  frequently  becomes  dry,  and  deep 
chaps  are  formed  in  it,  the  fpeech  being 
rendered  inarticulate. 

The 
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The  mucus  of  the  trachea  and  bron- 
chiae  is  fubje6l  to  the  fame  changes,  ren- 
derinor  the  breath  dry,  hot,  and  oft'enfive. 

A  confiderable  change  happens  in  that  of 
the  oefophagus,  deglutition  being  often  im- 
peded by  the  drynefs  of  the  paffage,  as 
well  as  the  debility  of  its  mufcles;  and  a 
failure  of  fecretion  is  indicated  in  the 
ftomach  and  bowels  by  thirft  and  coftive- 
nefs.  - 

In  all  thefe  appearances,  however, 
there  is  confiderable  variety;  for  when  the 
extreme  vefTels  are  greatly  relaxed,  the 
thinner  fluids  flow  from  them  copioufly. 
Thus  the  mouth  is  often  moift  to  the  fatal 
termination;  and  an  ichorous,  or  even 
bloody  diarrhcea  frequently  fupervenes,  the 
relaxation  being  fo  great  as  to  permit  the 
paflage  of  the  red  particles,  in  the  diflblved 
fl:ate  in  which  they  now  exifl:  in  the  blood, 
the  confequence  of  there  being  no  renewal 
of  the  component  parts  of  this  fluid,  the 

powers 
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powers  of  abforption  and  fecretion  being 
fufpended. 

The  fame  ftates  of  the  vefTels  are  in- 
dicated by  correfponding  appearances  of 
the  urine.  It  is  high-coloured  and  fcanty, 
or  more  copious,  ichorous,  ,or  bloody. 
The  fkin,  in  like  manner,  is  dry  and  con- 
J:ra6led,  or  relaxed  and  moift ;  and  blood 
is  fometimes  mixed  with  the  fweat. 

All  the  hemorrhagies  which  occur  in 
the  advanced  ftage  of  typhus  are  of  the 
fame  nature  with  thofe  juft  mentioned,  and 
are,  for  the  moft  part,  fymptoms  of  great 
dancrer,  both  as  indicating  great  debility  of 
the  circulation,  and  as  the  means  of  en 
creafmg  that  debility.    In  the  word  cafes 
of  typhus,  indeed,  blood,  or  rather  a  thin 
ferum  in  which  more  or  fewer  of  the  red 
globules  are  broken  down  and  fufpended 
fometimes  runs  from  almoft  every  furface 
of  the  body,  whether  internal  or  external- 
When  blood  thus  extravafated  is  re- 
tained 

,  *.. 
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tained  beneath  the  cuticle,  it  forms  the 
fpots  and  ftains  called  petechia,  vibices,  &c. 

A  greater  degree  of  the  debility  which 
occafions  thefe  fymptoms,  gives  rife  to  mor- 
tification, which  appears  in  t  he  worft  kinds 
of  fever,  and  which  is  to  be  regarded  in  no 
other  light  than  a  partial  extinftion  of  life  ; 
and  accordingly  we  find  it  moft  common 
in  the  extremities,  where  the  circulation  is 
moft  feeble,  or  on  the  parts  on  which  the 
patient  refts,  where  it  is  apt  to  be  inter- 
,  rupted  by  the  preffure. 

To  a  perfon  acquainted  with  the  fymp- 
toms of  this  difeafe,  it  is  almoft  unnecef- 
fary  to  point  out  how  exa6lly  the  various 
funftions  of  the  nervous  fyftem  correfpond 
with  the  ftate  of  the  vital  organs.  Hence 
the  uneafinefs  and  confufion  of  mind  which 
.  fo  conftantly  attend  the  foregoing  fymp- 
toms. In  proportion  as  the  pulfe  lofes  its 
ftrength  and  becomes  irregular,  the  mind 

becomes 
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becomes  feeble  and  unfteady,  till  at  length  it 
is  incapable  of  any  exertion,  and  is  carried 
along  with  whatever  idea  prefents  itfelf  * 

Correfponding  changes  take  place  in 
the  various  organs  of  fenfe ;  depraved  tafte, 
fmell,  hearing,  and  fight,  particularly  the 
laft,  are  among  the  mott  frequent  fymptoms 
of  the  advanced  ftage  of  fever.  The  tafte 
and  fmell,  indeed,  are  often  depraved,  in- 
dependently of  any  affeftion  of  their  nerves, 
from  their  peculiar  fecretions  being  vitiated. 

The  powers  of  voluntary  motion  mud 
partake  of  the  ftate  of  the  nervous  fyftem. 
They  become  weak  and  irregular.  Some- 
times in  particular  parts  of  the  body  are 
wholly  loft,  or  the  mufcles  are  affe6led 
with  twitching  and  ftarting,  and  often  with 
more  violent  convulfions.  It  is  to  be  re- 
colle6led  that  great  debility  of  the  brain 
difpofes  to  convulfions.  They  fupervene 
on  fyncope  from  a  fatal  lofs  of  blood,  and 

frequently 

*  Appendix,  Note  42, 
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frequently  on  other  ftates  of  great  nervous 
debility. 

As  the  debility  encreafes,  a  retenfion 
of  urine,  from  a  paralyfis  of  the  bladder, 
involuntary  difcharges  of  urine  and  faeces 
from  that  of  the  fphinters,  lofs  of  degluti- 
tion, &c.  fupervene.  The  caufe  of  fuch 
fymptoms  is  too  evident  to  require  any 
comment. 

'    On  the  nature  of  thofe  fymptoms, 
which  have  given  rife  to  the  opinion  of  a 
putrefcency  of  the  fluids,  it  will  be  neces- 
fary  to  make  fome  farther  obfervations. 
Dr.  Cullen,  in  the  86th  paragraph  of  his 
Firft  Lines,  remarlcs,    that  the  produ6lion 
"  of  human  and  marlh  effluvia  is  favored, 
and  their  power  encreafed,  by  circum- 
ftances  which  favour  putrefaftion,  and 
they  often  prove  putrefa6tive  ferments 
with  refpea  to  the  animal  fluids.  As 

"  putrid 
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*<  putrid  matter,  therefore,  is  always,  with 
"  refpeQ:  to   animal   bodies,  a  powerful 
"fedative,  fo  it  can  hardly  be  doubted 
that  human  and  marlh  efQuvia  are  of 
the  fame  quality ;    and  it  is  confirmed 
«  by  this  that  the  debility  which  is  always  \ 
"  induced  feems  to  be  in  proportion  to  the 
other  marks  that  appear  of  the  power 
«  of  thofe  caufes  ;"  and,  in  the  105th  para- 
graph, he  obferves,  "  the  fymptoms  denot- 
"ing  a  putrefcent  ftate  of  the  fluids  are, 
«  ift.  With  refped  to  the  flomach,  the  loath- 
«  ing  of  animal  food,  naufea  and  vomiting, 
great  thirft,  and  a  defire  of  acids. 

«  2d,  With  refpea  to  the  fluids :  lil, 
"  The  blood  drawn  out  of  the  veins  not  co- 
"agulating  as  ufual :  2d,  Hemorrhagy 
«*  from  different  parts,  without  marks  ofj 
«  encreafed  impetus :  3d,  Effufions  under 
the  ikin,  or  cuticle,  petechiae,  maculae, 
«  and  vibices :  4Sh,  Effufions  of  yellow  fe- 

«  rum  under  the  cuticle.  ^ 

"  3d,  With 
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3d,  With  refpeft  to  the  ftate  of  the 
*^  excretions,  foetid  breath,  frequent  loofe 
and  foetid  ftools,  high-coloured  turbid 
I  «  urine,  foetid  fweats,  and  the  fetor  and 
"  livid  colour  of  bliftered  parts. 

"  4th,  The  cadaverous  fmell  of  the  whole 
I  "  body." 

From  what  has  already  been  faid  the 
reader  will  perceive  that  the  foregoing 
^  fymptoms  are  readily  accounted  for  without 
I  fuppofing  any  other  putrefcent  ftate  of  the 
fluids  than  that  which  neceflarily  arifes  from 
the  debility  of  the  vital  powers. 

The  Pjft  fet  of  fymptoms,  the  loathing 
of  animal  food,  naufea,  vomiting,  thir|l, 
j  and  a  deiire  for  acids,  arife  from  a  failure 
or  vitiated  ftate  of  the  fecretions,  are 
common  to  all  kinds  of  fever,  and  as 
ftrongly  marked  in  fynocha,  in  which  no 
putrefcency  of  the  fluids  can  be  fufpected, 
as  in  typhus. 

Of  the  fecpnd  .fet  of  fymptoms,  I  have 

R  already 
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already  had  occafion  to  obferve,  that  the 
hemorrhagies  and  eflufions  fo  common  in 
malignant  fevers  are  readily  accounted  for 
by  ^the  rekxed  ^ftate  .of  the  folids,  and  the 
blood  being  thinner  than  in  health,  a  change 
that  naturally  arifes  from  the  powers  of  ab- 
forption  and  fecretion  being  impaired,  and 
the  blood  confequently  partaking  of  the 
cliange  it  undergoes  when  thefe  ceafe  al- 
together. While  the  animal  lives,  however, 
this  change  never  goes  fo  far  in  the  circu- 
lating fluids,  as  to  occafion  fetor  in  them. 

With  refped  to  the  remaining  fymptoms, 
when  the  various  fun6lions  are  much  im- 
paired, the  contents  of  the  ftomach  and 
alimentary  canal  ftagnate.  Thefe  form  no 
part  of  the  living  body.  They  are  as  apt 
to  become  putrid  as  the  fame  matter  out 
of  the  body  expofed  to  the  fame  degree  of 
heat  and  moifture,  unlefs  the  antifeptic 
fluids  are  fupplied  to  check  this  tendency. 
They  therefore  become  putrid  in  fevers  of 

long 
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long  continuance,  and  the  more  readily  iP 
there  be  prefent  a  confiderable  portion 
bile  which  is  a  feptic. 

A  fimilar  change  takes  place  on  the  fUri" 
face  of  the  body.    The  failure  of  the  due 
iecretion  and  abforption  there,  caufes  a* 
ftagnation  and  putrefaftion  of  the  natural- 
moifture.    Hence  the  putrid  fmell  of  the- 
fweat.    This  alfo  happens  in  parts  which^ 
have  been  bliftered,  in  ulcers,  &c.  fo  that^ 
it  is  not  difficult  to  account  for  the  cada^ 
verous  fmell  of  the  body,  without  fuppoA 
ing  any  putrefa6tive  ferment  in  the  circu-' 
lating  fluids.  And  if  thofe  labouring  unde* 
typhus  are  more  fubjefl  to  gangrene  than^ 
people  in  health,  this  only  proves  that  in  ^ 
them  the  vital  powers  are  more  languid, 
and  confequently  apt  to  fail.  * 

II.    Of  the  Remote  Caufes  of  Fever, 

Refpefliing  the  caufes  of  fever  it  will 

only 

*  Appendix,  Note  42. 
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only  be  neeeffary  to  fhew  that  they  are  all 
fuch  as  occafion  debility  of  the  vital  organs, 
and  that  all  caufes  which  debilitate  thefe 
organs  produce  fever. 

All  caufes  which  excite  violent  and 
long-continued  exertions  of  the  animal  or- 
gans are  found  to  produce  this  difeafe. 
Any  exertion  of  the  mufcles  of  voluntary 
motion  too  long  continued,  excelTive  ve- 
nery,  long  watching,  intenfe  ftudy,  violent 
paffions,  pain,  or  any  other  fpecies  of  fa- 
tigue, are  among  the  moft  powerful  caufes 
of  fever ;  and  we  (hall  find,  in  fpeaking  of 
the  treatment  of  this  difeafe,  that  from 
whatever  caufe  it  may  have  arifen,  every 
thing  which  excites  the  animal  organs  tends 
to  .increafe  and  prolong  it,  becaufe  they 
cannot  anfwer  the  ftimulus  without  farther 
exhaufting  the  vital  organs.  Thefe  caufes 
I  would  term  indireftj  becaufe  they  aft 
through  the  medium  of  the  animal  organs. 

The  other  caufes  of  fever  aft  immedi- 
ately 
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ately  on  the  vital  organs-  The  moft  fimple 
of  thefe  are  fuch  as  tend  to  deprive  thefc 
organs  of  their  ufual  ftimulus.  This  may. 
be  done  either  by  abftrafting  part  of  the 
blood,  or  by  preventing  the  formation  of  a 
due.  quantity.  Thus  it  is  that  profufe  eva- 
cuations, long  fading,  and  all  difeafes  which 
prevent  for  a  certain  length  of  time  the  ne- 
celTary  fupply  of  chyle,  occaiion  fever.  * 

Other  caufes  of  fever  operate  by  ap- 
plying to  the  vital  organs  a  preternatural 
ftimulus,  the  immediate  effefts  of  which 
are  followed  by  debility.  Thus  the  excef- 
five  ufe  of  opium,  +  or  fermented  liquors, 
occafions  fever.  If  the  quantity  of  thefe 
is  only  fuch  as  to  ftimulate,  without  fub- 
fequent  debility,  fever  does  not  take  place. 
The  pulfe  indeed  becomes  ftronger  and 
fuller,  and  the  heat  is  increafed,  but  the 
^fiiFpenfion  of  the  fecreting  powers,  and  the 
other  fymptonis  of  fever,  do  not  follow, 

and 
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and  the  difeafed  ftate  of  the  pulfe  and  in- 
creafed  heat  are  only  temporary.  The 
noxious  matter  is  foon  expelled  by  the  ex- 
cretoriesi  and  the  heart  and  blood  veffels 
regain  their  healthy  aftion^  But  if  the 
preternatural  excitement  goes  on  till  it  oc- 
cafions  debility  in  thefe  organs,  the  fecre- 
tions  fail,  and  all  the  fymptoms  ^of  fever 
gradually  fhew  themfelves. 

To  the  fame  head,  the  caufes  of  fever 
afting  direftly  on  the  vital  organs,  belong 
the  moft  frequent  of  all  thefe  caufes,  cold 
and  contagion.  To  be  convinced  that' 
thefe  a6l  by  debilitating  the  vital  organs, 
we  have  only  to  take  a  view  of  their  imme- 
diate effefts,  and  of  the  circumftances  in 
which  they  are  moft  apt  to  excite  fever. 

It  would  be  fuperfluous  to  adduce  any 
proofs  of  cold  below  a  certain  degree  being 
a  debilitating  power.  *  This  degree  is  dif- 
ferent at  . different  times,  according  to  the 

ftate 
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llate  of  the  body,  and  the  circumftances 
under  which  the  cold  . is  appHed. 

•  A  degree  which  is  eafily  refifted  by  a 
itrong  and  vigorous  habit,  will  debilitate  a 
feeble  one,  andean  uniform  application *of 
cold  continued  only  for  a  fhort  time,  and 
applied  at  a  time  when  the  body  has  not 
previoufly  been  expofed,  at  leaft  for  a  cbn- 
fiderable  time,  to  a  much  higher  tempera- 
ture, will  be  refifted ;  when  a  more  partial, 
or  longer  application  of  cold,  efpecially 
after  expofure  to  a  high  temperature,  .will 
.occafion  debility.  Damp  clothes  are  the 
moft .pernicious  mode  of  ;appLymg  cold,  pro- 
bably from -its  being  confined  to  the  furface 
.where  the  circulation  is  moft  apt  to  fail ;  *" 
-while  a  cold  air  is  applied  equally  to  the 
furface  and  to  the  lungs  ;  t  and  from  its 
being  of  long  continuance.  Such  are  the 
circumftances  under  which  cold  is  moft  apt 
XO  debilitate  the  vital  powers,  and  precifely 

under 
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under  thefe  circumllances  it  is  found  mofl 
apt  „to  occafion  fever. 

br.  Cullen  obferves,  in  the  94th  para- 
graph :  "  The  circumftances  of  the  cold 
"  applied,  which  feem  to  give  it  effeft," 
that  is,  in  producing  difeafe,  "  are,  ift, 
"  The  intenfity,  or  degree  of  the  cold :  2d, 
"  The  length  of  time  during  which  it  is 

applied :  3d,  The  degree  of  moifture  at 
"  the  fame  time  accompanying  it :  4th,  Its 
«  being  applied  by  a  wind  or  current  of 
•*  air this  circumftance  feems  only  to 
operate  by  occafioning  a  more  fudden  and 
partial  abftraBion  of  heat :  "  5th,  Its  being 
**  a  viciflitude,  or  fudden  and  confiderable 
«  change  of  temperature  from  heat  to  cold. 

»'  The  circumftances  of  perfons  ren- 
«  dering  them  more  liable  to  be  affefted 

by  cold,  feem  to  be,  iftj  The  weaknefs 
«  of  the  fyftem,  and  particularly  the  lef- 
«  fened  vigour  of  circulation,  occafioned 
*^  by  fafting,  by  evacuations,  by  fatigue, 

«  by 
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"  by  a  laft  night's  debauch,  by  excefs  in 
"  venery,  by  long  watching,  by  much 
"  fhidy,  by  reft  immediately  after  great 
"  exercife,  by  fleep,  and  by  preceding  dif- 
"  eafe :  2d,  The  body,  or  its  parts,  being 

deprived  of  their  accuftomed  coverings : 
"  3d,  One  part  of  the  body  being  expofed 
"  to  cold  while  the  reft  is  kept  in  its  ufual, 

or  a  greater,  warmth. 

"  The  power  of  thele  circumftances 
"is  demonftrated  by  the  circumftances 
"  enabling  perfons  to  refift  cold.  Thefe 
"  are  a  certain  vigour  of  conftitution,  exer- 
"  cife  of  the  body,  the  prefence  of  ac- 
"  tive  paffions,  and  the  ufe  of  cordials." 
To  the  powers  enabling  the  body  to  refift 
cold.  Dr.  Cullen  adds,  the  prefence  of  other 
impreflions  and  habit.  Thefe  of  courfe 
tend  to  obviate  the  effefts  of  ail  agents. 

With  refpecl  to  contagion,  little  ac- 
quainted as  we  are  with  its  nature,  we  know 
that  it  is  a  debilitating  power.  This  appears 

s  from 
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from  the  fources  from  which  it  originates, 
from  its  immediate  effe6ls,  and  from  the 
ftates  of  body  mofl:  favourable  to  its  opera- 
tion. 

Many  difeafes,  the  fmall  pox,  meafles, 
Sec.  we  never  fee  produced  by  any  other 
caufe  but  contagion ;  and  it  was  a  quettion 
once   much   agitated  among  phyficians, 
whence  thefe  difeafes  originated,  for  the 
contagion  feems  to  arife  from  the  difeafc 
itfelf.    The  queftion  feems  only  capable  ot 
being  anfwered  by  the  fuppofition  that  fuch 
^difea'fes,  though  afterwards  propagated  by 
'their  peculiar  contagions,  are  at  firft  pro- 
duced, independently  of  contagion,  by  a 
concurrence  of  caufes  which  do  not  often 
take  place.    Hence  we  fee  in  the  hiftory  of 
medicine  accounts  of  contagious  difeafes 
difappearing,  and  at  fome  future  period 
again  Ihewing  themfelves,  or  of  others 
appearing  in  their  ftead.  * 
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i  Whatever  may  be  the  difEcuIty  of 
i  tracing  the  fource  of  many  contagious  dif- 
i  cafes,  that  of  typhus  is  fufficiently  appa- 
rent. A  very  limple  concurrence  of  caufes 
is  capable  of  producing  this  difeafe.  It 
may  arife  in  any  crowded  and  ill-ventilated 
place,  (even  brutes  are  fubjeft  to  it  under 
thefe  circumftances  *),  or  from  putrid  efflu- 
via applied  in  certain  quantity,  and  for  a 
certain  length  of  time,  frohi  whatever  caufe. 

The  firft  effe6is  of  the  contagrioA  of 
fever,  as  we  might  have  expefted  from  the 
nature  of  thefe  fources,  are  fymptoms  of 
debility.  At  the  commencement  of  a  con- 
tagious fever  there  is  a  general  proftration  of 
flrength,  the  pulfe  is  fmall  and  feeble,  the 
extreme  parts  of  the  circulating  fyftem 
performing  their  functions  very  imperfeftly. 
The  mind  is  unfteady,  and  the  vigor  of  the 
mufcles  of  voluntary  motion  much  im- 
paired, t 

Wc 
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We  have  feen  that  general  debiUty, 
however  induced,  may  occafion  fever;  it 
will  not,  therefore,  feem  furprifing  that  all 
caufes  of  debility  are  favourable  to  the  ope- 
ration of  contagion ;  fear,  and  other  de- 
prelTing  palTions,  or  the  debilitating  effefts 
of  the  more  powerful  exciting  palTions,  a 
fcanty  diet  or  intemperance,  indolence  or 
fatigue,  a  very  clofe  and  warm,  or  a  cold 
damp  atmofphere,  render  the  body  more  lia- 
ble to  infeaion.  Even  the  temporary  debi- 
lity from  the  ftomach  being  empty, and  fleep, 
in  which  the  circulation  is  more  languid 
than  when  we  are  awake,  nay,  the  flight 
debility  occafioned  by  a  difgufting  odour, 
have  been  obferved  to  produce  the  fame 
effe6t.  On  the  fame  principle  convalef- 
cents  are  found  more  liable  to  infedion 
than  people  in  health. 

Thefe  remarks  are  well  illuftrated  by 
the  obfervations  of  a  variety  of  writers,  and 
particularly  by  Dr.  Lind,  iri  his  Treatife 

on 
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on  Fevers  and  Infeaions.  He  obferved, 
that  thofe  who  had  been  (lightly  expofed 
to  contagion  often  efcaped  the  fever,  if  not 
foon  after  fubjeaed  to  the  aaion  of  debili- 
tating caiifes  ;  and  that  many  who  were  re- 
covering from  contagious  fevers,  their  bo- 
dies not  yet  free  from  the  contagion,  had 
the  fever  renewed  by  fuch  caufes.  * 

When,  on  the  other  hand,  we  take  a 
view  of  the  means  of  preventing  infeaion, 
we  find  that  all  thofe  which  have  prov- 
ed at  all  efBcacious  are  fuch  as  tend  to 
fupport  the  vigor  of  the  vital  organs,  equa- 
nimity and  confidence,  a  generous  but 
moderate  diet,  in  which  is  included  a  pro-, 
per  quantity  of  wine,  regular  exercife,  an 
interefl:ing  but  not  fatiguing  application  of 
mind,  tonic  medicines  judicioufly  admini- 
ftered,  that  is,  in  fuch  a  way  as  fhall  not 
opprefs  the  ftomach  nor  diforder  the  bowels, 

and 
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and  the  cold  bath  fo  employed  as  not  to 
overpower  the  ftrength. 

From  the  foregoing  curfory  view  of 
the  caufes  of  fever,  it  appears  that  they  are 
all  fuch  as  more  or  lefs  direftly  debilitate 
the  vital  fyttem.  The  immediate  operation 
of  fome  appears  to  be  on  the  centre  of  this 
fyftem,  the  heart  and  larger  blood  veffels ; 
of  others  on  the  circumference,  the  capil- 
lary veffels  ;  and  of  fome  equally  on  all 
parts  of  the  fyftem. 

When  the  debilitatingr  caufe  a6ls  on 

o 

the  extreme  parts  of  the  vital  organs,  we 
find  the  fymptoms  of  debility  flight,  and 
the  excitement  which  fucceeds  compara- 
tively great,  the  caufe  of  which  is  fuffici- 
ently  evident.  The  debility  of  the  extreme 
parts  of  the  circulation  is  never  fo  imme- 
diately felt  throughout  the  fyftem  as  that 
of  organs  more  immediately  eftential  to 

life. 
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life,  and  the  vigor  of  the  heart  and  larger 
veffels  remaining  unimpaired,  they  are 
readily  excited  to  increafed  aftion  by  the 
retention  of  what  fhoidd  have  been  thrown 
off  by  the  capillaries.  Thus  it  is  that  in- 
creafed excitement  is  the  chara6leriflic  fea- 
ture of  fever  from  cold,  whofe  operation 
is  on  the  extreme  parts  of  the  fanguiferous 
fyftem. 

When,  on  the  other  hand,  the  debili- 
tating power  is  applied  to  the  heart  and 
large  bluod  veffels,  the  fymptoms  of  debility 
mull:  be  great,  compared  with  the  degree  of 
excitement ;  for  the  debilitating  caufe  being 
applied  to  the  organs  moft  immediately  ne- 
cefTary  to  life,  its  effefts  are  quickly  felt  in 
every  part  of  the  fyftem  ;  *  and  the  debility 
of  the  extreme  parts  of  the  fanguiferous 
fyftem  being  fecondary,  the  retention  of 
the  matter  which  ftiould  be  excreted  by 
them  is  neither  fo  sudden  nor  fo  complete 

as 
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as  in  the  former  cafe,  nor  are  the  heart 
and  larger  vefTels,  with  which  the  debi- 
lity originated,  in  a  ftate  fo  well  fitted 
for  excitement,  as  when  the  debilitating 
caufe  operates  only  on  the  capillaries. 
Hence  it  feems  to  be  that  in  fevers  from 
contagion,  debility  is  the  leading  feature. 

It  may  be  difficult  to  prove  that  the 
firft  operation  of  contagion  is  on  the  heart 
and  larger  velfels,  yet  the  arguments 
afforded,  both  by  the  fymptoms  which 
charafterife  the  commencement  of  typhus, 
and  by  analogy  from  the  phcenomena  of 
other  contagious  fevers,  leave  little  room 
to  doubt  it.  The  fmall  pox,  for  example, 
when  the  contagion  is  very  aftive,  com- 
mences with  a  train  of  fymptoms  fo  fimilar 
to  the  commencement  of  typhus,  that  they 
can  hardly  be  diftinguiflied,  but  it  com- 
mences with  the  fame  train  of  fymptoms, 
whether  it  is  received  in  the  natural  way  or 
by  inoculation. 

Now 
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> 

Now  in  the  inoculated  fmall  pox  we 
are  affured  that  the  firft  imprefiion  of  the 
contagion  is  on  the  heart  and  large  veflels, 
for  the  fever  does  not  commence  till  mat- 
ter is  formed  in  the  inoculated  part  and 
received  into  the  fanguiferous  fyftem  by 
means  of  the  abforbents ;  and  it  would 
feem  that  in  typhus  and  the  natural  fmall 
pox  a  certain  time  is  required,  as  in  the 
inoculated  fmall  pox,  before  the  contagion, 
to  v/hatever  part  applied,  occafions  the 
fecretion  of  fuch  a  matter  as,  when  ab- 
forbed,  fhall  produce  the  difeafe.  * 

In  fever  from  the  third  fet  of  caufesj 
thofe  which  a6l  equally  on  every  part  of 
the  vital  organs,  we  do  not  perceive  either 
the  excitement  or  debility  fo  predominant, 
at  the  commencement,  as  the  one  or  the 
other  is  in  the  preceding  cafes.  Thus  in 
fever  from  a  poor  and  fcanty  diet,  for  ex- 
ample, or  from  chronic  difeafes,  which 

T  impede 
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impede  the  due  formation  of  chyle,  the 
fymptoms  gradually  (hew  themfelves  with- 
out any  very  marked  debility  or  excitement ; 
for  here  all  the  vital  organs  being  equally 
and  gradually  debilitated,  there  is  no  fud- 
.  den  retention  of  the  excreta  to  excite  to 
powerful  aftion  the  heart  and  larger  veffels, 
nor  are  they,  from  partaking  of  the  debility, 
in  a  ftate  to  be  greatly  excited ;  and,  on 
the  other  hand,  as  no  debilitating  power  is 
fuddenly  applied  to  the  heart  and  larger 
veffels,  the  fudden  debility  which  attends 
the  commencement  of  typhus  is  not  ob- 
ferved. 

III.    Of  the  Treatment  of  Fever, 

■\  If  we  admit  the  accuracy  of  the  pre- 
ceding  obfervations,  the  principles  which 
fhould  condu6l  the  treatment  of  fever  are 
fufficiently  obvious,  and  the  praftice  at 
which  we  thus  arrive,  we  fliall  find  experi- 
ence has  pointed  out  to  be  the  beft.  It  has, 

however. 
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however,  been  unfteady,  complicated,  and 
ill-defined,  owing,  as  far  as  I  can  judge, 
to  thefe  principles  having  been  miftakerf, 
or  but  imperfeaiy  underftood. 

We  have  feen  that  the  debility  of  the 
vital  fyftem  may  be  induced  not  only  by 
debilitating  powers  immediately  applied  to 
it',  but  alfo  by  too  great  and  long-con- 
tinued excitement  of  the  animal  organs. 
We  hence  infer  that  this  debility  having 
taken  place,  any  excitement  of  thefe  or- 
gans mull  increafe  it. 

We  have  alfo  feen,  that  debilitating 
powers  immediately  applied  to  the  vital 
fyflem,  produce  fever,  whether  they  make 
their  firft  imprelTion  on  its  circumference 
or  central  parts ;  and  in  endeavouring  to 
reflore  its  vigor,  we  ihall  find,  that  the 
means  of  cure  admit  of  the  fame  divi- 
fion. 

It  appears,  from  what  has  been  faid, 
that  although  the  circumference  of  tiie 

vital 
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vital  fyftem  is  always  in  a  flatc  of  debility 
in  fever,  the  centre  is  often  in  that  of  in- 
creafed  excitement,  namely,  while  fufhcient 
excitability  remains  in  the  heart  and  larger 
velTels  to  occafion  a  preternatural  excite- 
ment of  them  by  the  ftimulus  of  the  re- 
tained excreta.  We  (hall,  therefore,  find 
that  while  at  all  periods  of  fever  the  means 
of  exciting  the  circumference  of  the  vital 
fyftem  are  indicated,  thofe  of  exciting  the 
centre  are  only  proper  in  the  advanced 
ftages. 

It  farther  appeared,  as  in  the  cafe  of 
inflammation,  that  although  the  increafed 
excitement  of  the  heart  and  larger  veffels 
is  evidently  favorable  to  the  reftoration  of 
vigor  in  the  capillaries,  yet  it  will  often, 
when  there  is  great  difficulty  in  exciting 
the  capillaries,  and  thus  expelling  the  pre- 
-  ternatural  ftimulus,  become  fo  violent  and 
be  fo  long  continued  as  to  occafion  debility 
of  the  central  parts  of  the  vital  fyftem,  in- 

ftead 
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(lead  of  reftoring  circulation  to  its  circum- 
ierence ;  or,  if  this  be  in  fome  degree  ef- 
fetled,  it  is  more  than  compenfated  by  the 
fubfequent  debility  of  the  centre,  which  foon 
extends  to  the  circumference.  Under  thefe 
circiimftances,  fo  far  from  employing  means 
further  to  excite  the  heart  and  larger  veffels, 
our  praaice  muft  be  direded  to  reftrain 

their  aftion. 

In  the  treatment  of  fever,  then,  there  ^ 
are  two  indications  which  may  be  termed 
general,  becaufe  they  apply  to  all  fevers 
and  to  all  their  periods,  namely,  to  avoid 
the  excitement  of  the  animal  organs,  and 
to  excite  the  circumference  of  the  vital 
fyftem ;  and  two,  which  may  be  termed 
partial,  becaufe  they  apply  only  to  certain 
dates  of  fever,  namely,  to  .diminifh  the 
excitement  of  the  heart  and  larger  velfels 
when  it  is  above  the  due  degree,  and  to 
increafe  it  when  it  falls  below  that  degree. 
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The  firft  indication  in  fever,  then,  is 
to  remove  every  caufe  which  may  excite 
the  animal  organs.  Of  this  indication  lit- 
tle' need  be  faid.  Every  one  knows  of 
what  importance  it  is  in  all  kinds  of  fever 
to  keep  the  patient  quiet  and  ftill,  and, 
when  the  fymptoms  are  fevere,  whether 
thofe  of  fynocha  or  typhus,  to  avoid  as 
much  as  polTible  impreffions  of  every  kind. 
Not  merely  the  excitement  of  the  different 
organs  of  the  fenfes,  as  they  are  termed, 
but  much  heat,  the  irritation  occafioned  by 
food  in  the  ftomach  and  bowels,  when  the 
powers  of  digeftion  are  fufpended,  or  too 
long  a  retention  of  the  natural  excretions 
of  the  latter,  the  continuance  of  thirft,  in 
fhort,  every  thing  that  excites  fenfation, 
is  injurious.* 

To  the  fecond  general  indication  be- 
long many  of  the  moft  important  parts  of 
the  treatment  of  fever.    It  has  from  the 

infancy 
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infancy  of  medicine  been  obferved,  that 
increafing  the  adion  of  the  fkin  often 
removes  fever;  but  it  is  only  lately  that 
3  we  have  been  taught  how  this  ought  to 
be  done.  When  the  patient  was  confined 
to  a  hot  room,  and  loaded  with  bed 
cloaths,  if  a  fweat  were  induced  it  was 
the  confequence  of  relaxation  from  the 
exhaufting  effeft  of  the  temperature,  not 
)of  a  return  of  vigor,  and  fo  far  from 
ibeing  accompanied  with  the  good  effe6ls 
of  fpontaneous  fweating,  it  almoft  always 
did  harm,  by  leaving  the  fkin  in  a  more 
debilitated  ftate  than  before  its  appear- 
ance,  not  to  mention  the  injury  done  by 
the  painful  imprelTions  occafioned  by  this 
mode  of  treatment.  .    '  ' 

We  now  excite  the  a6lion  of  the 
furface  by  forcibly  propelling  the  blood 
towards  it  by  emetics,  or  by  diaphoretic 
medicines,  particularly  the  preparations 
of  antimony  and  fome  neutral  falts ;  for 

it 
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it  is  to  be  obferved,  that  the  means  which 
excite  the  natural  a6lion  of  the  fkin  are 
much  more  powerful  in  relieving  fever 
than  thofe  which  produce  fweat,  during 
which  this  organ  feems  always  to  be 
rather  in  a  ftate  of  relaxation  than  oF 
viffor  *  we  fucceed  better  with  tartrat  of 
antimony  than  with  the  compound  powder 
of.  ipecacuanha ;  and,  for  the  fame  reafon, 
we  fucceed  better  by  the  application  of 
cold  than  by  the  heating  regimen.  I  need 
not  here  point  out  the  great  advantage  of 
cool  air  in  fever,  and  the  excellent  efFefts 
'of  the  application  of  cold  water,  employ- 
ed in  the  manner  recommended  by  Dr. 
Currie.t 

In  warm  weather  the  fkin  is  more 
relaxed ;  in  cold  weather  it  is  more  vigor- 
ous. Even  when  the  relaxation'  occafion- 
ed  by  warm  weather  goes  fo  far  as  to  pro- 
duce fweat,  the  fecreting  power  of  the  fkin 

is 
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is  not  fo  great  as  under  a  due  degree  of 
exercife  in  a  cold  atmofphere.  This  ap« 
pears  both  from  the  ftate  of  the  urine,  from 
which,  as  I  have  explained  in  a  note  juft 
referred  to,  the  degree  of  adivity  of  the 
fkin  may  be  afcertained,  and  from  the 
greater  appetite  in  the  latter  cafe.  Now  a 
ftate  of  fever  comes  in  place  of  exercife, 
it  fupports  the  proper  warmth  of  the  body 
under  the  application  of  cold  to  its  furface, 
and  fecures  the  good  effefts  of  the  latter  ; 
for  the  application  of  cold  to  the  furface  is 
never  proper  in  fever  when  the  temperature 
falls  below  tlie  healthy  degree,  and  is  moft  ' 
fuccefsful  when  it  is  confiderably  above  it, 
provided  the  fkin  is  dry.  In  ftiort,  it  is 
moft  fuccefsful  in  fevers  in  the  fame  cir- 
cumftances  in  which  it  is  found  in  health 
moft  to  excite  the  adion  of  this  organ,  only 
in  the  one  cafe  the  increafed  temperature 
is  fupported  by  exercife,  in  the  other  by  a 

u  preter- 
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preternatural  ftimulus  applied  to  the  heart 

and  blood  veflels. 

Analogous  to  the  office  of  the  fkin, 
the  external  furface  of  the  animal  (yllem 
is   the  office  of  its  internal  furface,  if 
I  may  ufe  the  expreffion,  the  alimentary 
canal;  and  fuch  is  the  fympathy  between 
thefe  furfaces,  that  if  one  is  languid  the  other 
is  aff  aed  in  the  fame  way  ;  and  if  we  ex- 
cite either,  we  at  the  fame  time,  in  a  greater 
or  lefs  degree,  increafe  the  aBion  of  the 
other.    If  the  bowels  are  conftipated,  we 
find  the  (kin  dry  and  ffirunk ;  as  foon  as 
the  bowels  are  reltored  to  aaion,  the  Ikin 
becomes  foft  and  moift,  and  vice  verfa,  ex- 
cept when,  the  fecretion  by  the  fkin  being 
fuddenly  Hopped,  the  fluid  which  fhould 
have  paPfed  by  it  is  thrown  on  the  bowels, 
applying  to  their  veffels  a  ftimulus  which 
prevents  their  inaftivity. 

We  might  therefore,  a  priori,  have 

expefted 
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cxpeQed  confiderable  advantage  in  fever 
from  exciting  the  bowels,  not  to  mention 
I  that  their  veflels  form  fo  large  a  portion  of 
^  the  circumference  of  the  vital  fyftem.  Every 
phyfician  muft  have  obferved  the  excellent 
effefts  of  fupporting  the  due  aftion  of  the 
bowels  in  fever,  particularly  in  its  early 
flages ;  but  no  other  writer  has  placed  this 
fubjeft  in  fo  clear  a  point  of  view  as  Dr. 
James  Hamilton,  *  of  Edinburgh.  I  have 
found  the  moft  decided  advantage  from 
exciting  catharfis  to  the  extent  which  he 
recommends. 

Such  are  the  chief  means  of  excitinsr 
the  capillaries  in  fever.  Others  have  been 
propofed,  particularly  rubbing  the  furface 
with  warm  oil,  which,  in  certain  fevers,  is 
faid  to  be  very  fuccefsful.  Of  this,  which 
appears  a  doubtful  praftice,  from  the  heat 
and  irritation  which  muft  attend  it,  we 
have  had  no  experience  in  this  country. 

In 
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In  the  early  ftages  of  almoft  all  fevers 
which  laft  above  a  few  hours,  it  is  neceffary, 
with  the  preceding  means,  to  have  recourfe 
to  fuch  as  are  calculated  more  direftly  to 
leffen  the  increafed  aftion  oF  the  heart  and 
larger  veffels,  and  confequently  the  debility 
which  fucc(  eds  this  aiftion. 

As  the  means  which  excite  the  capil- 
laries tend  to  throw  oft'  the  caufe  of  preter- 
natural excitement  in  the  heart  and  larger 
,  veffels,  and  as  by  the  evacuation  which 
they  occafion  they  tend  to  reduce  the  vo- 
.lume  of  the  blood,  the  remedies  we  have 
juft  been  confidenng,  it  is  evident,  with 
their  other  good  etftds,  muft  reduce  the 
pxciiement,  and  are  fometimes  fufficient  for 
this  purpofe. 

We  more  direftly  difninifh  the  ftimu- 
lating  quality  of  the  blood,  by  diluting  it  by 
a  plentiful  fupply  ol  any  mild  fluid,  and  by 
iht  ufg  of  acids  and  certain  neutral  falts, 
which  feem  to  a£l  rather  in  this  way  than 

as 
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as  diaphoretics,  particularly  acetat  of  kali, 
and  nitrat  of  foda. 

When  thefe  fail  fufficiently  to  diminifti 
excitement,  we  are  obliged  to  have  recourfe 
to  vencfe6lion,  the  moft  powerful  means  of 
diminilhing  both  the  volume  and  ftimulating 
quality  of  the  circulating  fluids ;  for  it  is  to 
be  recollefted,  that  as  the  red  blood  is  ab- 
ftrafted  by  this  operation,  the  whole  mafs 
is  rendered  thinner  and  lefs  flimulating. 
The  precautions  to  be  kept  in  view  in  the 
employment  of  venefe6lion,  and  the  cir- 
cumftances  which  render  them  indifpenfa- 
ble,  I  have  detailed  at  length  in  the  firft 
volume  of  my  Treatife  on  Fevers. 

Our  view  in  the  commencement  of 
fever,  is  not  to  reduce  the  adion  of  the 
heart  and  larger  vefTels  to  the  natural 
ftandard.  This  would  be  obviating  the 
means  which  we  have  feen  the  nature  of 
the  circulation  affords  for  removing  the 
caufe  of  the  difeafe.    It  is  only  our  objed 

to 
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to  leflen  excitement  when  it  goes  beyond 
the  degree  moft  favorable  to  this  end ;  for 
we  obferve  in  fever,  that  when  the  excite- 
ment, in  confequence  of  the  dlfficuky  of 
reftoring  aftion  to  the  capillaries,  runs  very 
high,  the  heart  and  larger  blood  velTels 
themfelves  are  foon  debilitated,  and  the 
difeafe  aifumes  a  more  formidable  appear- 
ance, the  various  fymptoms  which  indicate 
a  general  debility  of  the  vital  fyftem  fuper- 
vening ;  but  that,  when  their  aftion  is  re- 
ftrained,  fo  that  a  longer  continued  though 
more  gentle  ftimulus  is  applied  to  the  ex- 
treme velTels,  it  more  frequently  proves 
fuccefsful. 

If  however  the  means  employed  for 
this  purpofe  be  fo  injudicioufly  direfted  as 
to  reduce  the  excitement  of  the  heart  and 
laro-er  blood  veffels  more  than  is  neceffary 
to  infure  the  requifite  continuance  of  that 
excitement,  a  double  injury  is  done.  Not 
only  the  ftimulus  neceflary  to  the  excite- 
ment 
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tnent  of  the  capillaries  is  removed,  but  the 
debility  of  the  heart  and  larger  velTels  is 
hurried  on,  and  the  fever  loon  begins  to 
aflume  its  word  form.  Hence  the  incal- 
culable injury  done  by  the  indifcriminate 
ufe  of  the  lancet,  till  lately  fo  common  in 
the  commencement  of  fevers.  * 

Phyficians  feem  infenfibly  to  be  fubfti- 
tuting  a  free  difcharge  by  the  bowels,  for 
venefeftion,  at  this  period  of  the  difeafe ; 
and  this  change  has  not  arifen  from  any 
reafoning  on  the  fubjeft,  but  from  expe- 
rience having  taught  them,  that  it  is  the 
more  fuccefsful  pra6lice.  The  nature  of 
fever  itfelf,  however,  might  have  pointed 
it  out.  It  muft  appear,  even  at  firft  view, 
of  how  great  importance  it  is  to  fave 
the  ftrength  in  this  difeafe,  and  particularly 
to  preferve  the  mafs  of  blood  as  entire  as 
polfible,  at  a  time  when  the  fyftem  is  inca- 
pable of  forming  more. 

Now 

Appendix,  Note  58. 
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Now  by  catharfis,  only  the  thinner  and 
lefs  iniportant  part  of  the  blood  is  abftraft- 
ed;  by  venefeftion,  the  moft  important, 
both  becaufe  it  is  the  moft  effential  to  vi- 
gour, and  the  moft  difficult  to  be  renewed. 
Every  motive  difl"uades  us  from  having 
recourfe  to  the  latter,  while  it  is  in  our 
power,  as  in  almoft  all  the  fevers,  properly 
fo  called,  of  this  country,  to  produce  the 
defired  effeft  by  catharfis. 

Thefe  arguments  in  favor  of  catharlis 
are  fufficient,  not  to  mention,  that  by  this 
evacuation,  as  I  have  juft  had  occafion  to 
obferve,  we  direftly  roufe  to  aftion  a  large 
portion  of  the  debilitated  capillaries,  and 
by  fympathy  tend  to  excite  thofe  of  the 
{kin. 

It  is  not  to  be  denied  that  venefeftion 
is  fometimes  neceflary  at  the  cojnmence- 
ment  of  fimple  fever.  In  tropical  climates, 
in  particular,  the  excitement  is  often  fo 
exccITive,  that  if  allowed  to  go  on  it  will 

even 
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even  in  a  few  hours  reduce  the  fyflem  to  a 
ftate  of  extreme  debihty.  Here  catharfis 
is  too  feeble  a  remedy ;  and,  precarious  as 
i  the  alternative  is,  we  muft  abftraft  the 
more  ftimulating  and  vital  parts  of  the 
blood. 

To  this  peculiarity  of  the  fevers  of 
fuch  climates  we  may  chiefly,  perhaps,  at- 
tribute their  great  fatality  ;  and  fuch  is  the 
perplexity  which  it  has  occafioned  to  prac- 
\  titioners,  that  we  find  the  befl;  and  moft 
I  experienced  in  doubt  whether  the  effe61s  of 
the  excitement,  or  of  the  means  neceffary 
to  relieve  it,  are  moft  to  be  dreaded.  *  If 
we  might  venture  to  give  our  opinion  from 
what  we  obferve  in  the  fevers  of  this  country, 
we  fhould  fay,  that  moft  of  thofe  who  have 
written  on  the  fevers  of  tropical  climates 
have  been  too  sparing  in  the  ufe  of  ca- 
thartics, which  are  indicated,  not  merely  for 
the  reafons  juft  pointed  out,  but  by  the 

X  peculiar 

*  Appendix,  Note  50. 


154-  TRKATMENT 

peculiar  ftate  of  the  biliary  fyftem,  which 
almoft  always  attends  the  fevers  of  warm 

climates.  * 

To  the  ftate  of  increafed  excitement, 
whatever  be  the  mode  of  treatment,  or 
nature  of  the  fever,  if  it  laft  above  a  day 
or  two,  always  fucceeds  that  of  debility. 
The  aftion  of  the  heart  and  larger  veffels 
now  falls  below,  as  in  the  firft  ftage  of  fever 
it  rifes  above,  the  healthy  degree.    If  we 
cannot  fufticiently  excite  them,  the  debility 
of  the  circumference  increafmg  with  that 
of  the  central  parts  of  the  vital  fyftem,  the 
powers  of  life  are  at  length  loft  in  the  for- 
mer, and  death  gradually  extends  to  the 
centre. 

This  part  of  the  treatment  of  fever 
feems  at  prefent  the  moft  defective;  no 
writer,  as  far  as  I  know,  having  laid  down 
,  any  rules  by  which  the  treatment  of  what 

may 
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may  be  called  the  fecond  ftage  of  fever,  can 
be  confidently  regulated. 

The  feeble  ftate  of  the  circulation  and 
the  temporary  good  eftefts  of  powerful 
ftimuli  have  led  moft  phyficians,  and  par- 
ticularly thofe  of  later  times,  to  employ 
them  with  great  freedom.  Many,  how- 
ever, confefs  that  they  have  been  difap- 
pointed  in  their  effeas  ;  *  of  this  number,  I 
can  feel  no  hefitation  in  declaring  myfelf 
to  be  one.^  I  have  found  the  fecond  ftage 
of  fever  moft  tradable  when  all  powerful 
ftimuli  were  avoided. 

It  is  true,  indeed,  that  large  quantities 
of  opium,  or  wine,  will  often  give  a  degree 
of  vigour,  increafmg  the  ftrength  and  lef- 
fening  the  frequency  of  the  pulfe.  But 
thefe  effefts  are  tranfitory.  It  is  foon  ne- 
ceffary  to  repeat  the  remedy,  and  at  length 
to  increafe  its  power,  in  order  to  procure 
the  fame  effefts ;  and  this  tranfitory  vigour 

feems 

*  Appendix,  Note  61. 


15t?  TREATMENT 

feems  frequently  obtained  at  the  expence 
of  exhaufting  the  ftrength,  which,  had  it 
been  more  carefully  hufbanded,  might  have 
carried  the  patient  through  his  difeafe. 

Were  I  to  ftate  the  refult  of  my  own 
experience  in  the  fecond  ftage  of  fever,  it 
would  be,  that  opium  is  only  ufeful  when 
fmall  dofes  allay  irritation,  and  procure 
compofure,  if  not  fleep ;  and  that  wine  is 
rarely  beneficial  if  given  in  larger  quantity 
than  mighi  be  taken  in  health  without  fub- 
fequent  debility,  and  can  feldom,  perhaps, 
be  given  without  injury  even  to  this  extent. 

Whether  there  are  ftates  of  fever  in 
which  large  dofes  of  thefe  ftimuli  may  be 
of  advantage,  it  is  difficult  to  fay.  In  ex- 
trepne  debility,  when  the  patient  is  almoft 
in  articulo  vwrtis,  a  ftrong  Itimulus  may 
fomeprpes,  perhaps,  by  roufing  the  languid 
fyften?,  be  the  means  of  preferving  life.  I 
Jiave  fr^cjuently  leen  the  experiment  made 

with 
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With  temporary,  never  with  permanent 
good  effe£ls. 

Is  there  reafon  to  expeft  permanent 
good  effefts  from  increafing  the  quantity 
of  oxygen  in  the  air  which  the  patient 
breathes  ?  * 

There  is  another  clafs  of  ftimuli  em- 
ployed in  the  fecond  ftage  of  fever  which 
have  obtained  the  name  of  tonics,  which 
occahon  lefs,  but  more  permanent  excite- 
ment, and  on  thefe  accounts  feem  better 
adapted  to  this  difeafe. 

Some  of  thefe,  particularly  the  cold 
infufion  of  bark,  or,  if  this  occafion  heat 
and  irritation,  t  that  of  colomba,  with  a 
little  wine,  if  of  the  ftronger  kinds  diluted, 
and,  when  there  is  any  appetite,  light  food, 
taken  in  fmall  quantities  at  a  time; J  a 
careful  attention  to  cleanlinefs,  ventilation, 
and  the  ftate  of  the  bowels,  a  cool  atmo- 
fphere,  and  when  the  temperature  of  the 

body 
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body  is  decici^dly  above  the  healthy  de- 
gree, the  application^ii^f  cold  water  to  the 
furface,  form,  according  to  my  experience, 
the  moft  fuccefsful  treatment  of  the  fecond 
ftage  of  fever. 

It  is  hardly  necefTary  to  obferve,  that 
I  fpeak  here  of  the  general  plan  of  treat- 
Kient.  Various  remedies  are  occalionally 
indicated  by  the  appearance  of  certain 
fymptoms  arifing  from  local  affeftions,  the 
txeatment  of  which,  as  they  are  not  elTen- 
tial  to  fever,  do  not  fall  under  the  general 
plan  of  cure. 

Univerfal  experience  has  afcertained, 
that  the  more  powerful  means  of  exciting 
the  capillaries,  if  we  except  the  application 
of  cold  to  the  furface,  fliould  form  no  part 
of  the  treatment  of  the  fecond  flage  of 
fever,  the  caufe  of  which  is  fufficiently  evi- 
dent. With  this  exception,  they  all  ne. 
eelTarily  occafion  more  or  lefs  evacuation, 

which 
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w^hich  ought,  now,  as  much  as  poflible  to 
be  avoided.  ^ 

In  the  firft  ftage  of  fever,  our  view  is  to 
reftore  tone  to  the  capillaries  ;  in  the  Se- 
cond, to  the  whole  vital  fyftem. 
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Note  1 . — It  was  soon  observed  by  physiologists,  thai 
the  animal  body,  by  its  peculiar  mechanism,  tends  to  correct 
any  injury  it  may  sustain,  and  to  expel  any  noxious  matter 
introduced  into  it.  If,  instead  of  food,  indigestible  sub- 
stances be  received  into  the  stomach,  they  are  generally  re- 
jected by  vomiting,  or  expelled  by  an  increased  peristaltic 
motion  of  the  bowels.  If  these  are  injured  by  the  passage 
of  such  substances,  other  motions  are  excited  to  repair  this 
injury.  If  a  thorn  is  introduced  under  the  skin,  inflamma- 
tion and  suppuration  ensue,  and  the  discharge  of  matter  con- 
tinues till  the  whole  of  the  offending  substance  is  vrashed 
out.  This  property  of  the  animal  body  has  long  been  known 
in  the  schools  by  the  name  of  the  vis  medicatrix  naturcE',  and 
in  medical  reasonings,  very  unwarrantable  uses  have  beea 
jnade  of  it. 

It  would  appear,  at  first  view,  that  the  attempt  to  ascer- 
tain whether  a  disease  be  an  effect  of  the  vis  medicatrix, 
must  be  an  important  and  very  necessary  inquiry,  that  we 
may  not  counteract  its  salutary  efforts:  but  the  difficulty  of 
ascextaining  what  »yroptoms  are  to  be  referred  to  its  agency, 

and 
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and  still  more  the  uncertain  tendency  of  these  symptoms^ 
which  are  sometimes  too  feeble  to  overcome  the  cause  of  the 
disease,  and  sometimes  so  violent  as  to  endanger  life,  has 
rendered  this  inquiry  of  but  little  use  in  practice.  Were 
for  instance,  to  trust  to  the  salutary  efforts  of  nature  whea 
poison  is  received  into  the  alimentary  canal,  we  should  findj, 
in  many  instances^  that  the  motions  excited  would  not  be 
sufficient  to  expel  it.  In  others,  these  motions  would  be- 
come so  violent  and  long  continued,  that  they  would  exhaust 
the  strength,  after  the  cause  which  excited  them  was  re- 
moved. In  the  one  case,  we  must^  by  artificial  means,  in- 
crease the  efforts  of  nature,  in  the  other,  restrain,  and  at 
length  allay  them.  In  short>  we  must  use  the  means  which 
our  knowledge  of  the  animal  ceconomy  teaches  us  will 
speedily,  and  without  injury  to  the  system,  expel  the  offend- 
ing cause ;  and  we  trust  no  further  to  the  operations  of  na- 
ture than  we  find  them  conducive  to  these  ends. 

It  appears,  indeed,  from  the  works  of  those  times>  when 
the  operations  of  the  vis  medicatrix  were  most  studied,  that 
this  study  iias  rather  injured  than  improved  the  practice  of 
medicine.  It  not  only  induced  Physicians  to  rely  too  much 
on  the  efforts  of  the  system,  and  rendered  them  averse  to 
the  use  of  active  medicines;  but  it  threatened  to  put  a  stop 
to  all  rational  inquiry  respecting  the  nature  of  diseases. 
Every  symptom,  which  could  not  otherwise  be  accounted  for, 
was  referred  to  the  operations  of  this  power;  and  Physicians 
supposed  they  had  sufficiently  explained  the  nature  of  a  dis- 
ease when  they  said  it  was  an  efibrt  of  the  vis  medicatrix. 

Y  But 
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But  supposing  them  right  in  this  conjecture,  it  woul^  have 
gone  but  a  short  way  towards  ascertaining  the  nature  of  the 
disease.  To  return  to  the  illustration  of  poison,  it  would  be 
o/  little  use  for  us  to  know  that  it  is  expelled  by  an  effort  of 
aature,  if  we  are  not  at  the  same  time  informed  of  the  steps 
by  which  nature  expels  it.  Without  this  knowledge  could  we 
at  all  understand  the  disease,  or  regulate  the  efforts,  excited  ? 

Besides,  those  who  wish  to  abridge  their  labour  by  a  refe- 
rence to  the  vis  medicatrix  naturx,  forget  that  it  is  only  after 
we  understand  the  nature  of  a  disease  that  we  can  say  whe- 
ther it  is  a  salutary  effort  of  the  system  or  not.  They  as- 
sume principles  for  the  purpose  of  explaining  the  nature  of 
a  disease,  at  a  knowledge  of  which  they  cannot  arrive  until 
its  nature,  is  understood.  The  result  of  our  inquiry  may  be, 
that  it  Is  an  effort  of  the  vis  medicatrix ;  but  it  is  impossible 
that  any  reference  to  this  power  should  assist  us  in  the  in- 
quiry. 

One  would  naturally  suppose  that  when  Physicians  had 
convinced  themselves  that  all  diseases  were  only  effoi-ts  of 
nature,  to  expel  some  noxious  agent,  or  restore  vigour  to 
some  debilitated  part,  they  would  have  thought  it  worth 
their  while  to  inquire  by  what  steps  she  effected  these  ends. 
But  this  was  too  severe  a  task.  AccuiStoraed  to  expatiate  in 
the  regions  of  fancy,  they  could  not  stoop  to  the  painful  at- 
tention which  an  unbiassed  observation  of  nature  demands, 
nor  be  satisfied  with  the  slow  advances  which  an  inquiry  of 
this  kind  admits  of. 

But  although  they  were  confined  on  one  side,  on  another 

there 
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there  was  still  sufficient  room  for  conjecture;  although  they 
could  not  explain  the  manner  in  which  the  vis  medicatrix 
operates,  they  could  speculate  on  the  nature  of  this  power. 
Hence  arose  the  celebrated  doctrine  of  Stahl  and  his  followers, 
who  maintained  that  the  vis  medicati'ix  is  the  immediate 
operation  of  the  mind,  Avhich,  independently  of  any  influ- 
ence necessarily  communicated  to  it  by  the  state  of  the  body, 
perceives,  by  its  own  intelligence,  the  injuries  done  to  the 
body,  and  excites  such  motions  as  are  calculated  to  correct 
these  injuries  and  obviate  their  consequences.  In  the  pre- 
sent day  it  would  be  very  superfluous  to  enter  on  any  refu- 
tation of  an  hypothesis  so  unfounded  and  inconsistent.  Even 
to  spend  time  in  stating  it,  would  require  some  apology,  did 
we  not  find  among  its  advocates  such  men  as  Mead,  Gaubius, 
and  Porterfield. 


Note  2. — In  the  yellow  fever  of  America,  Dr.Linning 
observes,  that  the  urine  often  shews  the  critical  sediment  on 
the  very  first  day,  which  he  uniformlj'-  found  a  bad  symp- 
tom; and  the  more  copious  the  sediment  was,  the  worse,  he 
remarks,  was  the  prognosis.  See  Dr.  Linning's  Letter  to 
Df.  Whytt  on  the  Yellow  Fever  of  South  America,  in  the 
2d  Volume  of  the  Essays  and  Observations  Physical  and 
Literary. 

One  of  the  most  fatal  fevers,  of  which  we  have  any 
account,  is  the  Ephemera  Britannica  described  by  Caius  • 
the  leading  symptom  of  which  was  a  profuse  flow  of  sweat] 
from  which  it  received  the  name  of  Sudor  Anglicus.  See 
Caius,  De  Ephemera  Britannica, 

Note  3. 
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Note  3. — Sweats  of  this  kind.  Dr.  Jackson  informs 
lis,  are  often  the  forerunner  of  death  in  the  yellow  fever  of 
Jamaica,  Other  tropical  writers  make  similar  observations, 
iand  even  in  this  country  no  Physician  can  practice  long 
without  seeing  them  confirmed ■ 

Note  4.— If  the  reader  has  seen  the  account  of  Dr. 
Brown's  hypothesis,  in  the  first  volume  of  my  Treatise  on 
Fevers,  he  may  probably  remark,  that  its  merits  are  there 
estimated  more  highly  than  m  the  work  before  him.  The 
truth  is,  from  its  having  been  the  favorite  system  among  the 
students  of  the  University  of  Edinburgh,  at  the  time  I  studied, 
I  had  conceived  a  strong  prejudice  in  favor  of  it  before  I  was 
capable  of  estimating  its  merits,  and  it  was  long  before  I 
could  persuade  myself  that  it  had  iiv  iact  made  no  real  addi- 
tion to  our  knowledge. 

The  passages  I  shall  have  occasion  to  quote  from  Dr. 
Brown's  works,  I  shall  give  from  his  own  translation  of  the 
jflkmentq  Medicinw,  corrected  by  Dr.  Beddoes. 

j^OTE  5. — In  the  following  notes  the  numbers  refer  to 
the  paragraphs  of  Dr.  Brown's  Elements  of  Medicine,  atid 
the  Greek  letters  to  the  sections  pf  the  paragraphs. 

For  the  sense  in  which  Dr.  Browri  uses  the  term  excit^ 
^ility^  seeJf,  xi,  xii,  xiv,  &c, 

Note  O.^Sec  Dr.  Brpwa's  Elements  of  Medicine,  pa« 

Note  7, 
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Note  7.— See  Dr.  Brown's  Elements  of  Medicine,  para- 
graph XIX. 

Note  8. — Dr.  Brown  supposes  the  action  of  all  stirarili 
to  be  the  same,  differing  only  in  degree;  he,  however,  di- 
vides Vaem,  in  different  parts  of  his  work,  in  three  different 
ways,  into  universal  and  local,  diffusible  and  natural,  or  dur- 
able, and  direct  and  indirect.  "  The  effects  common  to  all  the 
"  exciting  powers,  are  sense,  motion,  mental  exertion,  and 

passion.  Now  these  effects  being  the  same,  it  must  .be 
"  granted  that  the  operation  of  all  the  powers  is  the  same.'* 
See  XV.    ^'  Stimuli  are  either  universal  or  local.    The  uni- 

versal  stimuli  are  exciting  powers,  so  acting  upon  the  ex- 
*»  citability  as  always  to  produce  some  excitement  over  the 

whole  system.    The  appellation  of  universal  is  convenient 
■  "  to  distinsuish  them  from  the  local.    The  local  stimuli  act 
"  only  on  the  part  to  'w^hich  they  are  applied,  and  do  not, 
"  without  previously  occasioning  some  change  in  it,  affec*- 
"  the  rest  of  the  body."    See  xvii,  a,  y. 

Dr.  Brown  uses  the  terms  natural,  or  durable  stimuli,  in 
contradistinction  to  difflisible,  by  which  he  means  the  stronger 
stimuli,  such  as  distilled  spirits,  musk,  volatile  alkali,  aether, 
opium,  &c.  See  civ,  cv,  cvi,  cxxvr,  cxxx,  <p,  and  ccxc, 
"  The  stimulus  of  the  articles  of  diet,  not  exclusive  of  the 
"  diffusible  stimuli,  should  be  denominated  direct,  because 
"  it  cCts  directly,  and  immediately  on  the  excitability  of  the 
"  part  to  which  it  is  applied.  Direct  stimulus,  at  least,  in  so 
"far  as  It  regards  the  food,  is  assisted  by  another  stimulus 

"  depending 
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"depending  upon  distension  of  the  muscular  fibres,  on  which 
"  account,  for  the  sake  of  distinction,  the  latter  should  be 
"  called  indirect.  The  latter  is  owing  to  the  bulk  of  animal 
"  and  vegetable  food,  the  former  is  produced  by  a  relation  or 
"  affinity  of  the  stimulus  to  the  excitability.  The  indirect 
"  acts  upon  the  living  solids  in  so  far  as  they  are  to  be  consi- 
"  dered  as  simple.  The  direct  act  upon  them  as  living  only." 
See  cxxvii,  cclxvui,  &c. 

,  Note  9.— I  have  here  altered,  a  little,  the  language  of 
Dr.  Brown,  by  substituting  living  solid  for  excitability,  as 
the  exciting  powers  cannot  be  said  to  act  on  what  he  has  de- 
fined to  be  a  quality.  His  words  are,  "  The  effect  of  the  ex- 
**  citing  powers  acting  upon  the  excitability  may  be  denomi- 
"  nated  excitement." 

Note  10. — See  Dr.  Brown's  Elements  of  Medicine, 
XXIV,  and  various  other  passages. 

Note  11. — "  The  sedative  affections,  as  they  are  called," 
Dr.  Brown  observes,  "  are  only  a  less  degree  of  the  exciting 
"ones;  thus  fear  and  grief  are  only  diminutions  or  lower 
"degrees  of  confidence  and  joy,  not  passions  difTerent  in 
"  kind.  The  subject  of  the  passions  admits  of  the  same  rea- 
"  soning  in  every  respect  as  that  of  heat ;  and  in  the  same 
"  manner,  all  the  bodies  in  nature  that  seem  to  be  sedative, 
•*  are  debilitating,  that  is,  weakly  stimulating,  inducing  de- 
«  bility  by  a  degree  of  stimulus  inferior  to  the  proper  one." 
Dr.  Brown's  Elements  of  Medicine^  xxi.  jj. 

Note  12. 
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Note  12, — "If  the  property  which  distinguishes  living 
"  from  dead  matter,  or  the  operation  of  either  of  the  two  sets 
"  of  powers"  (that  is,  either  the  external  agents,  or  those  which 
exist  in  the  body  itself)  "  be  withdrawn,  life  ceases;  nothing 
"  else  than  the  presence  of  these  is  necessary  to  life."  Dr. 
Brown's  El.  of  Med.  xni. 

Note  13. — "  Whether  the  excitement  has  been  ifl- 
*'  creased  or  diminished  in  a  particular  part,  and  whether  its 
"  diminution  has  been  owing  to  direct  or  indirect  debility, 
"  and  in  either  way  the  sthenic  diathesis  has  been  produced,- 
"  all  the  rest  of  the  body  soon  follows  the  kind  of  change 
"  which  has  taken  place,  because  the  excitability  is  an  uni- 
"  form,  undivided,  universal  property  of  the  system.'' 
CLXvii,  "  And  must  we,  giving  up  our  fundamental  princi- 
"  pie,  after  so  compleat  an  establishment  of  it,  allow  that  the' 
"  excitability  is  not  the  same  uniform,  undivided  property 
"  over  all  the  system,"  &c,  ccxxxri.  See  also  a  note  be-  . 
longing  to  this  paragraph.  Dr,  Brown,  however,  admits,  thatf 
although  the  excitability  is  always  affected  in  the  same  way 
in  all  parts  of  the  system,  yet  it  is  affected  in  a  greater  degree 
in  that  part  on  Which  the  stimulus  acts  than  in  any  other. 

Note  14.— See  Dr.  Brown's  El.  of  Med.  xvni,  xxiv, 
XXXIX.  In  one  of  these  paragi-aphs  he  observes,  "  This  mu- 
"  tual  relation  obtains  between  the  excitability  and  eXcite- 
"  ment,  that  the  more  weakly  the  powers  have  acted,  or  the 
"  less  the  stimulus  has  been  applied,  thfc  more  abundant  the 

excita- 
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excitability  becomes.  The  more  powerful  the  stimulus,  the 
*'  excitability  becomes  the  more  exhausted."  In  xxxix,  he 
observes,  "in  this  case  the  excitability  becomes  abundant; 
"  because  in  consequence  of  the  stimuli  being  withheld,  it  ii 
"  not  exhausted,"  &c.  See  what  is  said  of  sleep  in  ccxxxix. 

Note  15. — See  Dr.  Beddoes's  Observations  on  this  part 
of  the  Brunonian  System,  in  the  Introduction  to  his  edition 
of  Dr.  Brown's  Elements  of  Medicine. 

Note  16. — "  The  debility  arising  from  defect  of  stimu- 
lus  may  be  called  direct,  because  it  is  not  produced  by  any 
"  positive  noxious  power,  but  by  a  subduction  of  the  things 
•*  necessary  to  support  life."  xlv.  For  an  account  of  this 
species  of  debility,  see  various  parts  of  the  Elem.  Med.  par- 
ticularly  the  xxxviiith  and  eight  following  paragraphs. 

Note  17. — "  The  excitability  thus  exhausted  by  stimu- 
"  lus  constitutes  debility,  which  may  be  denominated  i7idi- 
"  rect,  because  it  does  not  arise  from  defect,  but  excess  of 
"  stimulus."  XXXV.  For  an  account  of  this  species  of  debi- 
lity, see  a  variety  of  passages  in  the  Elem.  Med.  particu. 
larly  the  xxviith  and  ten  following  paragraphs. 

Note  18.— See  an  account  of  the  diseases  of  debility, 
Elem.  Med.  from  diii.  to  dcxcv. 

Note  19.— See  Elem.  Med.  ccii.   In  cccxxvin.  Dr 

BrowB 
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firown  obseryes,  "  to  every  sthenia,  to  all  sthenic  diseases, 
"  increased  excitement  over  the  whole  system  is  a  commoa 
•*  circumstance ;  it  appears  during  the  predisposition,  in  an 
♦'increase  of  the  functions  of  body  and  mind}  and  after  the 
•f  arrival  of  disease,  in  an  increase  of  some  of  the  functions, 
a  disturbance  of  others,  and  a  diminution  of  others,  in  such 
sort  that  the  two  latter  phenomena  are  easily  perceived  to 
•*  arise  from  the  noxious  powers  that  produce  the  former,  and 
*  to  depend  upon  their  cause.'*  See  an  account  of  diseases  of 
excitement  from  cccxxviii  to  ccccliii. 

Note  20.— Sec  Elem.  Med.  cvr,  &c.  and  the  mode  of 
treatment  in  sthenic  diseases  from  ccccliii  to  Diii. 

Note  ^T.— in  dclxxxvIii,  Dr.  Brown  observes,  "  In  di- 
*^rect  debility,  where  the  redundancy  of  excitability  does 
«  not  admit  of  much  stimulus  at  a  time,  ten  or  twelve  drops 
•*  of  laudanum  every  quarter  of  an  hour,  till  the  patient,  if,  as 
"  is  usually  the  case  in  such  a  high  degree  of  debility,  has 
*'  wanted  sleep  long,  falls  asleep.  Afterwards,  when  some 
«  vigour  is  produced  both  by  that  and  the  medicine,  and  some 
"of  the  excessive  excitability  worn  off,  a  double  quantity  of 
♦'  the  diffusible  stimulus  should  be  added,  and  in  that  way  gra- 
«  dually  increased,  till  the  healthy  state  can  be  supported  by 
"stimuli,  less  in  degree,  more  in  number,  and  more  na- 
«*  tural." 


Note  22.— la  dclxxxvii.  Dr.  Brown  observes,  '*  when 

*  indirect 
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"  indirect  debility  has  had  more  concern  in  the  case,  as  in 
"  agues,  or  more  continued  fevers,  occasioned  by  drunkenness; 
"  and  in  the  confluent  small-pox  ;  the  same  remedies  are  to 
*'  be  employed,  but  in  an  inverted  proportion  of  dose.  We 
"  should  consequently  set  out  here  in  the  cure  with  the  largest 
"  doses,  such  as  are  next  in  effect  to  that  degree  of  stimulus 
"  which  produced  the  disease;  then  recourse  should  be  had 
*'  to  less  stimuli,  and  a  greater  number  of  them,  till,  as  was 
"  said  just  now,  the  strength  can  be  supported  by  the  accus- 
"  tomary  and  natural  stimuli." 

Note  23. — See  Elem.  Med.  ccl,  &c.  If  it  be  said,  that 
the  Brunonian  system  does  not  suppose  that  stimuli  necessa- 
rily occasion  a  greater  degree  of  excitement  when  the  system 
is  in  a  state  of  direct  debility  than  in  health,  what  shall  we 
understand  by  the  excitability  being  accumulated  in  the  for- 
mer case  ?  Is  there  any  other  test  of  the  excitability's  being 
accumulated  but  the  greater  degree  of  excitement  produced 
Tjy  the  same  stimuli  ?  It  is  true,  indeed.  Dr.  Brown  often 
loses  sight  of  this,  one  of  the  fundamental  principles  of  his 
system. 

Note  24. — various  experiments,  related  in  the  Ap- 
pendix to  the  fourth  volume  of  my  Treatise  on  Febrile  Dis- 
eases, I  had  occasion  to  throw  a  strong  solution  of  opium,  or 
tobacco,  into  the  heart.  In  all  of  them  this  organ  immedi- 
ately  became  paralitic. 


Note  25. 
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Note  25.-1  have  found,  by  repeated  experiments,  fhat 
.  the  convulsions  excited  by  opium  and  tobacco  only  exhaust 
1  the  excitability  of  those  muscles  which  are  affected  by  them ; 

and  that  the  exhaustion  is  not  in  proportion  to  the  quantity  of 
^  opium  which  the  animal  takes,  but  to  the  force  and  fre- 
j  quency  of  the  convulsions  it  excites.  The  convulsions  excited 
j  by  opium  are  of  the  same  kind  as  those  in  tetanus.  During 
the  intermissions  the  slightest  touch  will  renew  them ;  and 
although  the  animal  dies  in  nearly  the  same  time,  when  the 
quantity  of  opium  taken  is  the  same,  whether  he  is  subjected 
to  such  an  irritation  as  constantly  renews  the  convulsions,  or 
is  allowed  to  remain  at  rest,  yet  in  the  former  case  the  excita- 
bility of  the  muscles  of  voluntary  motion  is  found  more  im- 
paired in  proportion  as  the  convulsions  have  been  more  fre- 
queat« 

Note  26. — I  have  found  on  applying  a  solution  of  opium 
to  the  muscles  of  the  leg  of  a  frog,  that  they  have  immedi- 
ately lost  their  excitability,  while  that  of  every  other  muscle 
ef  the  body  remained  unimpaired,  and  this,  whether  the  ani- 
mal was  dead  or  alive. 

If  a  solution  of  opium  is  thrown  into  the  heart  of  a  frog, 
the  excitability  of  the  muscles  of  the  limbs  will  be  found 
much  impaired  after  death.  But  this  I  have  found  is  neither 
owing  to  any  action  of  the  opium  on  these  muscles,  nor  to 
any  sympathy  between  their  excitability  and  that  of  the 
heart,  but,  analogous  to  the  result  of  an  experiment  above 
alluded  to,  (Note  25.)  to  the  convulsions  excited  in  them. 

When 
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When  the  aorta  ia  either  divided  or  secured  by  ligature 
before  injecting  the  solutioa  into  the  heart,  no  convul- 
sions ensue,  and  the  excitability  of  the  muscles  of  the 
limbs  remains  as  entire  as  after  any  other  death  equally 
lingering;  for  the  convulsions  which  take  place  in  this  ex- 
periment, when  the  aorta  i&  neither  divided,  nor  secured, 
do  not  arise,  as  has  been  supposed,  from  any  sympathy  ex- 
isting between  the  heart  and  the  other  muscles  of  the  body, 
but  from  the  solution  being  conveyed  by  that  vessel,  and  im. 
mediately  applied  to  the  brain.  See  the  experiments  related 
in  the  Appendix  to  the  fourth  volume  of  my  Treatise  on  Fe. 
brile  Diseases. 

Note  27.— One  set  of  the  organs,  indeed,  on  which  the 
vital  functions  depend,  are  subject  to  exhaustion,  the  inter- 
costal muscles  and  diaphragm.  These,  as  I  shall  presently 
have  occasion  to  observe  more  particularly,  (Note  31.)  are  as 
completely  muscles  of  voluntary  motion  as  those  of  the  limbs. 
The  slight  degree  of  exhaustion  which  takes  place  after  each 
of  the  moderate  contractions  of  these  muscles  in  ordinary  re- 
spiration,  is  sufficiently  restored  by  the  interval  of  rest  which 
inttjrvenes  between  these  contractions,  during  which  the  sti- 
mulus which  produced  them  is  removed.  The  above  muscles 
form  a  medium  of  connection  of  great  importance  between 
the  vital  and  animal  functions.  They  are  the  only  muscles 
employed  in  what  has  usually  been  termed  the  vital  functions, 
whose  stimulus  acts  through  the  medium  of  the  brain.  In  all 
oihet  instances  the  stimulus  is  directly  applied  to  the  muscle 

itself ; 
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itself;  and  in  all,  the  muscle  is  one  of  involuntary  motion. 
On  this  peculiarity  of  the  muscles  of  respiration  many  phe- 
nomena of  disease  seem  to  depend.  We  shall  see,  in  a  suc- 
ceeding note,  in  what  way  it  influences  the  symptoms  of  apor 
plexy.  It  seems  to  be  the  cause  of  death  in  this,  and  in  most 
other  diseases  in  which  the  injury  is  confined  to  the  brain; 
for  it  would  appear  from  experiment,  (Note  32.)  that  no  in- 
jury of  the  bi-ain  can  directly  destroy  the  action  of  the  heart. 
It  is  a  question  which  has  been  much  agitated  among, 
physiologists,  why  some  muscles  are  subject  to  the  will,  while 
others  are  independent  of  it;  and  it  has  been  supposed,  that 
some  of  the  nerves  passing  through  ganglia  is  the  cause  of  this 
difierence.  But  would  not  a  more  evident  explanation  of  ifc 
occur,  were  we  to  find  on  enquiry,  that  all  the  muscles  of 
voluntary  motion  are  excited  through  the  brain,,  aU  the  mus- 
cles of  involuntary  motion  by  stimuli,  immediately  applied 
to  the  muscle  itself?    See  Note  31. 

Note  28.— -It  would  be  more  accurate  here>  and  in  other 
places,  if  custom  permitted  it,  to  follow  chemical  waters  in  tha 
use  of  the  term  caloric .  Expressing,  by  the  same  term,  both 
the  sensation,  and  that  which  causes  it,  is  a  frequent  source 
of  inaccuracy.  The  same  objection  applies  to  the  use  of 
the  word  cold:  we  want  a  term  expressive  of  the  abstrac- 
tion of  caloric. 


Note  29.-Fever  seems  to  be  the  only  general  disease 
properly  so  called.   All  other  diseases  are  either  simple  local 

affections. 
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affections,  or  local  affections  complicated  with  a  general 
affection.  The  only  diseases  which  can  b6  mistaken 
for  simple  general  diseases,  are  affections  of  the  heart  and 
brain. 

A  local  affection  of  the  brain  is  known  by  a  greater  de- 
gree of  dilirium  than  can  arise  from  the  fever  which 
attends  it,  or  by  coma,  or  convulsions.  A  local  affection  of 
the  heart  is  known  by  palpitation,  or  syncope.  When  these 
symptoms  occur  in  fever,  the  case  is  to  be  regarded  as  one  of 
general  and  local  disease  combined. 

Note  30.— It  would  seem,  at  first  view,  that  animal  en- 
joym.ent  would  have  been  much  increased  had  nature  enabled 
the  vital  to  afford  the  animal  organs  so  copious  and  constant  a 
supply  of  excitability,  that  they  should  never  have  suffered 
exhaustion.    What  organs  would  have  been  necessary  for  this 
purpose  we  know  not ;  but  a  little  reflection  will  teach  us, 
that  animal  enjoyment  would  no  otherwise  have  been  in- 
creased  by  these  means  than  by  prolonging  the  life  of  the 
animal.    Temporary  insensibility  gives  no  interruption  to 
enjoyment;  for  it  is  to  be  recollected,  that  as  far  as  relate* 
to  the  animal  itself,  perfect  sleep  has  no  duration. 

Note  3 1.— I  have  had  occasion  to  observe  in  a  preceding 
note  (27 .)  that  if  it  should  be  found  that  all  the  muscles  of  vo- 
luntary  motion  are  excited  through  the  medium  of  the  brain, 
of  involuntary  motion  by  stimuli  immediately  applied  to  the 
muscles  themselves,  we  should  heuce  have  aa  easy  solution 
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of  the  question,  why  the  former  are  hidependent  of  the  will, 
and  the  latter  subjected  to  it.  But  what  is  of  much  more 
importance,  we  should  be  enabled  to  explain  many  pheno- 
mena of  disease,  the  nature  of  which  seems  obscure,  and,  in 
in  some  degree,  inconsistent  with  the  general  laws  of  th© 
animal  economy. 

As  far  as  respects  the  principal  muscles  of  either  class, 
there  can  be  no  difference  of  opinion  :  every  one  admits  that 
the  muscles  of  the  limbs  are  muscles  of  voluntary  motion,  and 
that  they  are  stimulated  through  the  medium  of  the  brain  ; 
and  that  the  heart  and  blood-vessels  are  muscles  of  involun- 
tary motion,  stimulated  by  the  blood  which  is  immediately 
applied  to  them.  But  besides  these  two  classes  of  muscles, 
physiologists  suppose  that  there  is  a  third  class,  which,  par- 
taking of  the  nature  of  the  other  two,  are  partly  muscles  of 
Toluntary,  and  partly  of  involuntary,  motion. 

Dr.  Gregory,  in  the  1  Ith  chapter  of  his  Conspectus  Me- 
dicines Theoreticas,  after  enumerating  what  he  supposes  to  be' 
the  muscles  of  voluntary,  and  those  of  involuntary  motion, 
observes,  "  Medium  fere  locum  inter  occupant  respirationis 
musculi,  septum  scilicet  transversum,  musculi  abdominis,  et 
qui  inter  costas  jacent,  etquotquot  cura  costisita  conjunguntur 
musculi,  ut  horum  contractio  eas  vel  firmare,  vel  elevare  we\ 
deprimere  possit."  To  these  most  physiologists  would  add 
certain  muscles  which  Dr.  Gregory  regards  as  muscles  of  in- 
Toluntary  motion  j  those  of  the  rectum  and  bladder,  and  their 
sphincters. 

It  is  true  that  aone  of  these  muscles  are  either  so  per- 
fectly 
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fectly  subjected  to  the  will  as  those  of  the  limbs,  nor  so  inde* 
peadent  of  it  as  the  heart  and  blood-vessels:  on  a  closer  view, 
however,  it  will  appear,  I  think,  that  this  is  not  owing  to  any 
peculiarity  of  the  muscles  themselves,  but  to  the  nature  of 
their  functions ;  and  that  they  are  all  in  the  strictest  sense 
either  muscles  of  voluntary  motion,  excited  through  the 
medium  of  the  brain,  or  of  involuntary  motion,  excited  by 
Stimuli  immediately  applied  to  them. 

Can  we  give  any  definition  of  a  muscle  of  voluntary 
HiQtioBi,  but  that  whose  action  we  can 'renew,  interrupt, 
retard,  and  accelerate  at  pleasure  ?    This  definition  applies 
as  strictly  to  the  muscles  of  respiration  as  to  those  of  the 
limbs  :  nobody  feels  any  difficulty  in  renewing,  interrupting, 
letarding  and  accelerating  their  action  as  often  as  he  pleases. 
We  canixot,  indeed,  interrupt  it  for  a  considerable  length 
of  time,  but  this  is  not  from  any  want  of  power  over  the  mus- 
cles, but  for  the  same  reason  that  we  are  obliged  to  call  the 
'  muscles  of  the  arm  into  action  when  a  candle  is  held  to  the 
fingers ;  in  both  cases  we  are  unable  to  bear  the  sensation  ex- 
cited, and  instinctively  call  into  action  the  muscles  which 
tpmove  it.    It  is  true  that  the  action  of  the  muscles  of  respi- 
ration continues  during  sleep,  but  it  is  for  the  same  reason  that 
the  action  of  the  muscles  of  the  limbs  is  exerted  during  sleep, 
when  a  continuance  of  the  same  position  causes  u.ieasiness. 
The  muscles  of  respiration,  then,  are  muscles  of  voluntary 
motion,  whose  action  is  habitually  excited,  by  a  peculiar  sen- 
sation, and  consequently  through,  the  medium  of  the  brain. 
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Over  the  rectum  and  bladder,  on  the  other  hand,  the 
yviW  has  no  direct  powej-,  and  thsy  are  never  excited  except 
by  the  stimulus  of  their  contents.  It  is  true,  indeed,  that  they 
are  to  a  certain  extent  subjected  to  the  will ;  but  it  is  through 
the  intervention  of  other  muscles,  which  are  altogether  mus- 
cles of  voluntary  motion.  We  can  increase  the  stimulus  of 
their  contents  when  they  are  of  a  certain  bulk,  and  thus  call 
tlieir  muscular  fibres  into  action,  by  gently  pressing  them 
against  these  contents  by  the  action  of  the  abdominal  muscles ; 
.and  every  one,  with  a  little  attention,  may  find,  that  without 
acting  with  those  muscles,  he  is  quite  unable,  at  any  time, 
to  excite  the  action  either  of  the  bladder  or  rectum.  And  so 
connected  is  the  action  of  the  abdominal  muscles  with  a  sti- 
mulus applied  to  the  rectum  or  bladder,  that  when  it  is  con- 
siderable, they  are  called  into  action  against  every  effort  of 
the  will,  in  the  same  manner,  that  the  whole  of  the  muscles 
of  voluntary  motion  are  called  into  involuntary  action  by  the 
operation  of  an  emetic. 

We  can  also,  at  pleasure,  interrupt  the  action  of  the  rec- 
tum and  bladder,  if  the  stimulus  which  excites  it  is  not  very 
powerful ;  but  neither  is  this,  by  any  direct  influence,  exerted 
on  their  muscles  themselves,  but  through  the  medium  of  their 
sphincters,  both  of  which  are  muscles  of  voluntary  motion. 
It  will  be  evident,  to  any  one  who  will  make  the  trial,  that 
he  can,  at  pleasure,  excite,  interrupt,  retard,  and  accelerate 
the  action  of  these  muscles.  The  circumstances  which  lead 
us  at  first  view  to  suppose  that  we  do  not  possess  this  power, 
are,  that  their  range  of  action  is  very  limited;  and  their  anta- 
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gonists,  the  muscles  of  the  rectum  and  bladder,  only  acting 
occasionallyj  they  remain  for  the  most  part  in  a  state  of  gen- 
tle and  uniform  contraction,  in  the  same  way  as  happens  to 
tlie  muscles  of  the  one  side  of  the  face,  when  their  antagonists, 
those  of  the  other  side,  have  become  paralitic;  or  to  the 
flexors  of  the  limbs,  when  the  extensors  are  divided ;  and 
this  state  of  gentle  contraction  is  as  readily  increased  at 
pleasure  'in  the  sphincters,  as  in  the  muscles  of  the  face  and 
limbs.    We  have  no  means  of  lessening  it,  either  in  the  one 
ca^  or  the  other,  except  by  acting  with  tKe  antagonist  mus- 
cles.   In  short,  the  sphincters  of  the  rectum  and  bladder  are 
muscles  of  the  same  nature  with  the  orbicularis  oris ;  only  the 
range  of  action  in  the  two  former,  partly  from  their  being  of 
less  extent,  and  partly  from  their  having  fewer  antagonist 
muscles,  is  more  limited.    They  are  called  into  action  for  the 
purpose  of  closing  the  cavities  of  the  rectum  and  bladder, 
when  our  sensations  teach  us  that  the  contents  of  these  ca- 
vities are  discharged,  and  consequently  are  stimulated  through 
the  medium  of  the  brain;  every  one  feels,  as  I  have  just 
had  occasion  to  observe,  that  he  can  make  this  eftbrt  when 
he  pleases,  unless  the  stimulus  applied  to  the  rectum  and 
bladder  is  so  great  as  to  overcome  the  efforts  of  volition. 

It  appears,  then,  that  all  the  muscles  of  the  body  ar« 
either  muscles  of  voluntary  motion,  excited  through  the  me- 
dium of  the  brain,  or  muscles  of  involuntary  motion,  excited 
by  stimuli  immediately  applied  to  the  muscle  itself. 

By  the  foregoing  observations  some  light  seems  to  be 
thi-own  on  the  pathology  of  apoplexy.   If  the  muscles  of  re- 
spiration 
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spiration  continue  to  act  in  apoplexy,  while  those  of  the  limbs 
have  lost  their  power,  it  is  not  that  the  one  set  of  muscles  is  more 
affected  than  the  other,  but  that  a  powerful  stimulus  is  ap- 
plied to  the  brain,  tending  to  excite  the  one  and  not  the  other. 
The  patient  breathes  in  apoplexy  for  the  same  reason  that  he 
moves  his  limbs  when  synapisms  are  applied  to  his  feet ;  a 
due  supply  of  air  being  withheld  from  the  lungs  excites  the 
muscles  of  respiration,  in  the  same  way  that  irritating  the  feet 
excites  the  muscles  of  the  limbs ;  and  if  he  continues  to 
breathe  after  no  motion  can  be  excited  in  the  limbs,  it  is  be- 
cause the  stimulus  which  excites  us  to  breathe  is  stronger  than 
any  artificial  stimulus  we  can  employ.  Men  have  held  their 
hands  in  the  fire  till  they  were  burned  off;  no  man  ever  vo- 
luntarily interrupted  his  breathing  till  he  became  insensible. 
But  as  the  quantity  of  the  stimulus  necessary  to  excite  the 
muscles  of  voluntary  motion,  as  it  acts  through  the  brain, 
must  be  greater  in  proportion  as  the  sensibility  of  this  organ 
is  lessened,  respiration  is  performed  more  slowly  in  apoplexy 
than  in  health.  > 
I  speak  of  apoplexy,  properly  so  called,  of  the  disease 
svhich  is  induced,  for  example,  when  a  man,  in- health  rcr 
ceives  a  blow  upon  the  head  ^^^not  of  the  disease  which  has 
obtained  the  same  name  arising  frorn  gluttony,  the  excessive 
use  of  wine,  &c.  where  derangement  of  various  kinds  takeg 
place ;  and  the  affection  of  the  brain  is  often  not  the  primary 
disease. 

From  the  respiration  being  performed  more  slowly  than 
in  health,  the  change  which  the  blood  undergoes  in  the  lungs 
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is  less  perfect,  and  hence  the  blood  stimulates  the  heart  lesj 
powerfully ;  for  it  has  been  found,  by  various  experiments, 
that  by  this  change,  whatever  it  be,  for  its  nature  seems  by 
no  means  to  be  ascertained,  notwithstanding  all  that  has  been 
written  on  this  subject,  the  blood  is  enabled  to  stimulate  the 
left  side  of  the  heart.    Thus  it  is,  that  in  apoplexy  the  pulse 
is  affected,  although  it  appears,  from  what  is  skid  in  the  fol- 
lowing note,  that  the  most  severe  injury  the  brain  can  sustain 
does  not  directly  influence  the  motion  of  the  heart.  The 
pulse  becomes  slow  and  oppressed,  because  the  heart  must 
be  more  distended  by  the  blood,  before  it  is  excited  to  con- 
tract, in  proportion  as  the  blood  has  become  a  worse  stimulus. 
The  insensibility  increasing,  the  muscles  of  respiration  at 
length  cease  to  be  roused  loany  action  ;  the  change  which  the 
blood  should  undergo  in  the  lungs  is  thus  wholly  prevented  ; 
the  heart,  consequenUy,  being  no  longer  supplied  with  a 
stimulus  capable  of  exciting  it,  ceases  to  beat,  and  the  animal 
dies.    Is  there  not  reason  td  believe,  that  an  apoplectic  might 
be  preserved  for  some  time  by  inflating  the  lungs? 

In  the  foetal  state,  the  animal  lives  independently  of  the 
brain,  because  the  cireulation  in  the  placenta,  which  is  per- 
formed by  muscles  of  involuntary  motion  excited,  not  through 
the  mediuiri  of  the  brain,  but  by  stimuli  immediately  applied 
to  them,  serves  the  office  of  respiration. 

Note  32. — The  experiments  here  alluded  to,  I  have 
made  both  on  the  warm  and  cold  blooded  anirtials.  The 
reader  will  find  them  detailed  in  the  Appendix  to  the  fourth 

volume 


volume  of  my  Treatise  on  Febrile  Diseases.  It  appears  frota 
them,  tjiat  neither  chemical  nor  mechanical  irritation  of  the 
brain  can  directly  influence  the  motion  of  the  heart. 

In  these  experiments  the  interruption  of  respiration,  of 
course,  very  soon  in  the  M'arm,  and.  in  no  great  length  of 
time  in  the  cold-blooded  animals,  weakened,  and  at  length 
destroyed  the  motion  of  the  heart ;  and  when  the  muscles  of 
voluntary  motion  were  thrown  into,  violent  contractions,  the 
heart  beat  more  frequently.  The  same  eflSjcts  would  have 
been  produced  had.  the  muscles  of  the  limbs  been  excited, 
and  the  respiration  destroyed  by  any  other  cause. 

It  was  impossible,  by  any  irritation  of  the  brain,  to  ex- 
cite irregularity  of  motion,  or  in  any  other  way  directly  td 
affect  the  action  of  the  heart.  Even  the  instantaneous  and 
total  destruction  of  the  nervous  system  seemed  not  at  all  to 
affect  the  motion  of  this  organ. 

After  making  a  hole  in  the  cranium,  and  another  in 
the  lower  part  of  the  spine,  in  several  frogs,  the  thorax  was 
laid  open  and.  the  motion  of  the  heart  carefully  observed. 
A  strong  solution  of  opium  in  water  was  theii  injected  through 
the  hole  made  in  the^cranium  in  such  a  manner,  that  it  passed 
along  the  spinal  marrow,  and  part  of  it>came  out  by  the  hole 
made  in  the  spine;  a  mode  of  applying  opium  employed  by 
Dr.  Monro,  to  shew  how  instantaneously  the  nervous  system 
may  be  destroyed  by  this  drug.  The  animals  were  imme- 
diately deprived  of  voluntary  motion,  and  appeared  quite 
dead;  but  the  motion  of  the  heart  was  not  in  the  least  af- 
fected :  it  continued  with  the  same  frequency  and  vigour  as 
before  the  injection  of  the  solution. 

The 
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The  strongest  chemical  and  mechanical  stimuli  were  ap-, 
plied  to  the  brains  of  rabbits  without  producing  any  effect 
on  the  motion  of  the  heart  but  that  which  arose  from  the 
convulsions  of  the  muscles  of  the  limbs;  and  after  the  death 
of  the  animals,  it  continued  to  beat  with  perfect  regularity, 
gradually  becoming  weaker,  as  necessarily  happened  in  con- 
sequence of  the  ceasing  of  the  respiration. 

I  made  similar  experiments  to  ascertain  how  far  the 
muscular  coat  of  the  intestines,  which,  next  to  the  heart, 
may  be  regarded  as  the  most  important  muscle  of  involuntary 
motion,  can  be  influenced  by  stimuli  applied  to  the  brain, 
from  which  it  appeared,  that  no  irritation  of  the  brain  could 
at  all  affect  its  motion ;  Avhile  the  muscles  of  the  trunk  and 
limbs  were  agitated  by  the  most  violent  spasms,  the  peristal-, 
tic  motion  of  the  intestines  remained  wholly  unaffected ;  its 
degree  and  regularity  continued  the  same  whether  the  stimu-, 
lus  was  applied  or  withdrawn. 

It  has  been  asserted,  that  the  motion  of  the  heart  may 
be  affected  by  opium  applied  to  distant  parts  of  the  body, 
and  that  opium  applied  to  the  heart  will  affect  distant  parts, 
through  the  medium  of  the  brain.  These  opinions  seem  to 
have  been  founded  on  mistaken  inferences  from  certain  expe- 
riments which  admit  of  a  different  explanation.  But  to  enter 
on  this  subject,  and  the  experiments  by  which  the  opposite 
opinions  are,  as  far  as  I  can  judge,  unequivocally  established, 
would  lead  into  too  long  a  discussion.  I  must,  therefore, 
refer  the  reader  for  it  to  the  Appendix  just  alluded  to. 

A  questioamay  here  occur,  perhaps:— If  the  peristal- 


APPENDIX.  183 

tic  motion  of  the  bowels  is  uninfluenced  by  the  state  of  the 
brain^  why  is  apoplexy  almost  imiformly  attended  by  con« 
stipation  ?  The  rectum,  we  have  seen,  is  never  called  into 
action  without  the  previous  excitement  of  the  abdominal 
muscles,  and  these  are  only  called  into  action  in  consequence 
of  a  peculiar  sensation.  (31.)  It  is  not  difficult,  therefore,  to 
explain  the  constipation  which  accompanies  apoplexy,  where 
both  sensation  and  the  power  of  the  muscles  of  voluntary 
motion  are  so  much  impaired.  The  contents  of  the  rectum 
not  being  regularly  expelled,  the  whole  intestines  become 
inactive,  and  their  contents  soon  acquire  a  greater  than  due 
consistence  by  the  absorption  of  the  thinner  parts. 

Why  the  heart  and  alimentary  canal  should  be  insensi- 
ble to  mechanical  and  chemical  stimuli  applied  to  the  brain, 
and  yet  so  sensible  to  mental  stimuli,  we  shall  never,  perhaps, 
be  able  to  explain. 

As  it  would  appear  from  the  foregoing  experiments,  that 
we  cannot  influence  the  motion  of  the  heart  by  the  most 
powerful  stimuli  applied  to  the  brain,  so  in  tracing,  as  far 
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we  can,  the  formation  of  the  animal  body,  we  find  reason  to 
believe  that  the  former  organ  and  some  of  its  vessels  perforn^ 
their  functions  before  the  nervous  system  exists.  The  heart 
and  umbilical  vessels  are  the  first  parts  observed  in  the  forma-, 
tion  of  the  chick  in  the  egg.  See  Malpighi,  De  Ovo  Incub. 
and  Harvey,  De  Generat  Animal.  And  in  viviparous  ani- 
mals, the  heart  is  vigorous  while  the  brain  is  but  imperfectly 
formed  j  and,  indeed,  as  has  already  been  observed,  in  mon- 
strous cases,  where  the  brain  is  never  formed.   When  these 
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observations  are  compared  with  what  we  see  in  the  per- 
fect aniinal,  that  by  means  of  the  sanguiferous  system  tVie 
various  parts  of  the  body  are  constantly  nourished  and  re- 
newed, does  it  not  seem  probable  that  the  power  of  the 
heart  and  vessels  is  employed  in  the  original  formation  of  the 
other  organs  ? 

Note  32. — That  the  heart  is  not  wholly  insensible,  we 
know  from  the  pain  which  sometimes  attends  its  diseases. 
Thus,  in  the  Anatomia  Practica  of  Bonetus,  we  find  cases  in 
which  considerable  pain  was  excited  in  the  heart  from  worms 
fixing  themselves  on  it.  Lib.  II,  Sect.  8,  Obs.  xis,  Obs.  xxv, 
§  2,  &c.    In  other  instances,  however,  mentioned  by  the 
same  writer,  the  heart  sustained  the  most  severe  injurie:, 
unattended  by  pain.    In  the  section  just  referred  to,  a 
case  is  related,  in  which  a  worm  was  found,  on  dissection, 
adhering  to  the  right  ventricle.    It  was  the  cause  of  death  j 
yet  the  only  remarkable  symptom  was  violent  palpitation 
returning  at  intervals.    Obs.  xxv,  §  3.    See  also  Sect.  10. 
Obs.'vii.    The  same  writer  gives  cases  of  ulceration  of  the 
heart  unattended  by  pain ;  some  unattended  either  by  paia 
or  palpitatiofi.  Lib.  II,  Sect.  10,  Additamenta,  Obs.  ii.  In  one 
instance,  in  which  the  patient  died  with  only  the  usual  symp- 
toms  of  bilious  fever,  with  a  very  intermitting  pulse,  a  cal- 
culus was  found  in  the  heart.    Lib.  II,  Sect.  19,  Obs.  xxxix. 
The  reader  will  find  similar  cases  in  Morgagni's  Epistle  on 
fhe  Diseases  of  the  Heart,  in  his  work,  De  Caus.  et  Sed. 
Morb.    But  not  having  this  work  by  me,  I  cannot  refer  to 
the  particular  passages. 

Note  33. 
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Note  33. — It  is  said,  that  in  foetus  born  without  the 
brain  the  nerves  are  larger  than  usual ;  and  it  has  been  sup* 
posed  by  some,  that  in  such  cases  they  perform  the  functions 
of  the  brain.  When,  however,  we  consider  the  nature 
of  these  functions,  no  conjecture  can  api^ear  more  impro- 
bable. All  the  phenomena  of  the  nervous  system  seem  to 
prove  that  the  brain  alone  is  the  active  part  of  it,  the  nerves 
being  little  more  than  means  of  conveying  its  influence  in 
the  one  direction,  and  in  the  other,  the  impressions  which 
excite  it. 

Note  34. — That  all  causes  debilitating  the  vital  system 
^re  most  felt  in  the  extreme  parts  of  it  appears,  from  a  great 
yariety  of  phenomena,  and  seems  to  arise  from  two  causes. 

.  1st,  The  excitability  of  the  capillaries  being  more  rea- 
dily exhausted  than  th^t  of  the  heart  and  larger  vessels.  This 
is  very  observable  in  making  experiments  on  living  animals. 
I  have  found,  with  the  assistance  of  a  microscope,  that  a 
degree  of  irritation,  which  produces  no  sensible  effect  on  a 
vessel  of,  perhaps,  the  twentieth  part  of  an  inch  in  diameter, 
deprives  the  capillaries  of  all  power.  Thus,  rubbing  the 
skin,  or  gently  warming  it,  will  so  far  exhaust  the  power  of 
the  capillaries  that  they  will  yield  beyond  the  healthy  degree 
to  the  vis  a  tej^go,  and  become  distended  with  red  blood. 
It  is  only  in  this  way  we  can  explain  the  result  of  some  expe- 
riments of  Dr.  Fowler  in  his  Th.  de  Infl. 

2d,  The  nature  of  the  circulation.  Although  the  power 
inherent  in  the  arteries  themselves  tends,  doubtless,  to  pro- 
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pel  the  blood  through  them,  yet  it  appears  from  the  pulse 
that  the  Influence  of  the  heart  is  felt  throughout  the  whole 
arterial  system,  and  is  a  chief  means  of  exciting  its  action. 

A  debilitating  cause,  then,  applied  to  the  heart,  is  most 
felt  in  the  capillaries,  because  they  are  m6st  distant  from  this 
organ.  A  debilitating  cause  applied  to  the  whole  circulating 
system,  is  most  felt  in  them,  both  because  they  are  rupst 
distant  from  the  heart,  and  because  their  excitability  is  more 
easily  impaired  than  that  of  any  other  part  of  this  system. 

Note  35. — ^The  vis  a  tergo  supplies  the  stimulus  which 
excites  every  part  of  the  sanguiferous  system.  The  heart 
contracts  in  consequence  of  being  distended  with  blood  thrown 
.into  it  by  the  veins.  The  arteries  are  excited  by  the  blood 
propelled  into  them  by  the  heart,  and  its  impulse  is  sup- 
ported by  the  power  of  these  vessels,  and  conveyed  to  the 
extreme  parts  of  the  circulating  system.  Thus  the  capillaries 
are  excited  ;  and  when  by  any  cause  their  excitability  is 
impaired,  an  increase  of  this  natural  stimulus  is  the  most 
probable  means  of  rousing  them  to  action. 

In  inflammation,  for  example,  in  which  the  excitability 
of  the  capillaries  is  impaired,  as  may  readily  be  seen  with 
the  assistance  of  the  microscope,  the  larger  vessels  of  the  in- 
flamed part  are  excitea  to  increased  action.  The  natural  sti- 
mulus  which  eicites  the  capillaries  being  thus  increased,  the 
inflammation  is  often  removed. 

The  difference  between  inflammation  and  fever  seems 
only  to  be,  that  ia  tUc  latter  the  debility  of  the  capillaries  is 
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^fencral.  in  the  former  it  is  confined  to  one  part.  In  the  one 
the  debilitated  vessels  are  greatly  distended,  because  the  in- 
crease of  the  vis  a  tergo  is  great,  compared  with  the  number 
of  vessels  debilitated ;  in  the  other,  the  vi^hole  capillaries 
being  debilitated,  the  distending  power  bears  a  much  smaller 
proportion  to  the  resisting.  When,  however,  the  increased 
action  of  the  heart  and  larger  arteries  is  great,  the  state  of  the 
capillaries  in  fever  approaches  to  that  of  the  capillaries  of  an 
inflamed  part,  the  various  surfaces  appearing  redder,  more 
turgid,  and  much  hotter  than  natural.  Hence  it  is,  that  in  this 
state  of  the  system  inflammation  so  readily  supervenes.  For  if 
any  cause  occurs  to  add  to  the  debility  of  the  capillaries  of  a 
particular  part,  distension  more  readily  ensues  than  when  the 
action  of  the  heart  and  larger  vessels  is  less  excited. 

Note  36. — x\  debilitating  cause  acting  on  the  central 
parts  of  the  sanguiferous  system,  we  have  seen,  is  soon  felt 
in  its  circumference.  Experience  also  evinces,  what  the 
general  laws  of  the  animal  ceconomy,  indeed,  would  have 
led  us,  a  priori,  to  suppose,  that  debility  of  the  circumfe- 
rence is  always  more  or  less  felt  in  the  central  parts  of  this 
system.  The  diminished  vigour  of  the  secreting  organs, 
therefore,  is  always  attended  with  general  debility  till  the 
retained  excreta  have  accumulated  in  sufficient  quantity  to 
apply  a  preternatural  stimulus  to  the  heart  and  larger  vessels. 

Note  37. — In  the  Introduction  to  the  second  part  of  my 
Treatise  on  Febrile  Diseases,  I  have  endeavoured,  to  prove^ 
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by  direct  experiment,  that  inflammation  consists  in  the  debi- 
lity of  the  capillaries,  and  that  it  can  only  be  removed  by 
restoring  their  action.    The  larger  vessels  of  inflamed  parts 
are  in  a  state  of  increased  excitement,  and  the  additional  sti. 
mulus  thus  given  to  the  capillaries  appears  to  be  the  means 
which  nature  uses  to  remove  the  disease.    The  nature  of  fe- 
ver, I  have  had  occasion  to  observe  in  a  preceding  aote, 
seems  to  differ  from  that  of  inflammation  only  in  the  one  be- 
ing a  general  and  the  other  a  local  affection.    All  the  diffe- 
rences of  their  sytnptoms,  as  well  as  modes  of  treatment,  may 
easily  be  traced  to  this  cause.    In.the  first  stage  of  both,  our 
view  is  to  excite  the  capillaries,  and  thus  restore  the  due. 
balance  of  excitement  between  them  and  the  larger  vessels. 
In  the  seconcl  stage  of  these  diseases,  our  view  in  both,  is  to 
restore  tone  to  the  whole  vital  system.    When  the  inflamma- 
tion has  assumed  a  tendency  to  gangrene,  and  the  pulse  has 
lost  its  firmness,  and  when  synocha  has  changed  to  typhus, 
the  principle  of  the  treatment  is  the  same. 

Note  38.— So  much  does  the  appetite  depend  on  the 
■  presence  of  the  gastric  fluid  in  the  stomach,  that  we  may 
at  will  destroy  the  appetite,  as  I  have'  found  by  experiment, 
by  clearing  the  stomach  of  it.  We  have  reason  to  believe, 
that  in  complete  anorexia  there  is  no  secretion  of  this  fluid, 
i'have  found  the  stomach  in  such  a  case  wholly  destitute 
of  it. 
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Note  39.— This  state  can  be  regarded  in  no  other  point 
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of  view  but  as  that  of  general,  though  moderate  inflammation 
of  the  surfaces.  Did  it  appear  in  only  cine  particular  surface, 
nobody  would  hesitate  to  give  it  this  name.    See  Note  35. 

Note  40. — The  consequence  of  a  more  rapid  circulation 
IS,  th^t  the  blood  is  sent  more  frequently  through  the  lungs, 
and  thus  becomes  more  arterious.  From  this  cause,  and  from 
the  blood's  being  propelled  in  greater  quantity  into  the  superfi- 
cial vessels  during  the  hot  fit  of  fever,  the  colour  of  the  skin  is 
more  florid  than  natural.  By  these  causes  also  the  sensibility 
is  increased.  On  the  same  principles,  we  readily  account  for 
ihe  paleness  and  diminished  sensibility  in  the  cold  stage  of 
fevers,  in  which  the  poVvers  of  the  circulating  system  being 
impaired,  the  blood  becomes  less  arterious,  and  is  impelled 
with  less  force  towards  the  various  surfaces.  It  is  to  be  ob- 
served, that  these  causes  ©perate  doubly,  on  the  parts  af- 
fected and  on  the  brain,  on  the  state  of  which  the  sensibility 
of  every  part  depends.  From  the  latter  operation  arises  the 
feebleness  of  the  muscles  of  voluntary  motion  in  the  cold, 
and  their  irregular  vigour  in  the  hot  stage,  of  fever. 

Note  41. — ^The  frequency  of  the  breathing  is  cet.  par. 
'  proportioned  to  the  rapidity  With  which  the  blood  passes 
through  the  lungs.    Hence  it  is  that  the  breathing  sometimes 
'  becdmes  extremely  slow  towards  '  ihe  fatal  termination  of 
niany  diseases,  particularly  of  those  in  which  the  sensibility 
is  tnuch  impaired.   I  have  seen  a  patient  under  these  cir- 
cumstances 
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cumstances  breathe  only  once  in  three  or  four  minutes  for 
the  last  quarter  of  an  hour  of  his  life. 


Note  42. — Language  has  been  defined  to  "be  the  means 
by  which  we  communicate  our  ideas  to  each  other;  but  it 
also  seems  to  be  the  chief  means  of  their  arrangement,  and 
even  the  source  of  a  large  proportion  of  them.    We  find, 
that  those  who  have  always  been  deaf,  and  consequently 
dumb,  are  generally  of  weak  intellects,  unless  they  have  ob- 
tained some  substitute  for  language ;  and  a  large  proportion 
of  them  are  idiots.    This  will  not  appear  surprising  when  we 
consider  attentively  the  advantages  we  derive  from  language. 
Words  are  originally  the  mere  signs  of  our  ideas ;  but,  like  the 
letters  in  Algebra,  which  are  the  signs  of  quantities,  other 
uses  are  "made  of  them  besides  that  of  merely  representing  our 
ideas.    By  habit,  the  words  themselves  acquire  certain  rela- 
tions towards  each  other,  and  we  use  them  without  recalling 
to  the  mind  the  particular  ideas  which  belong  to  them.  We 
have  once  satisfied  ourselves,  that  certain  ideas  bear  certain 
relations  to  each  other.    These  relations  are  unconsciously 
transferred  to  their  signs,  and  an  endless  labour  is  thus  saved. 
We  are  thus  enabled  to  go  through  long  trains  of  reasoning 
with  ease,  which,  without  such  signs,  would  to  the  strongest 
mind  be  impossible.    To  return  to  the  illustration  of  Algebra, 
words  are  used  in  reflection  and  conversation,  as  letters  are 
used  in  equations;  we  have  once  given  to  each  its  particular 
sio-nification,  and  we  combine  and  separate  them  in  a  thou- 
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sand  diflerent  ways,  without  recalling  the  ideas  they  represent 
till  we  arrive  at  the  conclusion,  perhaps  not  even  then. 
Let  any  one  attempt  to  pursue  a  train  of  reasoning  of  any 
len«rth  without  the  assistance  of  words,  and  he  will  find  it 
impossible.  He  will  find  it  much  the  same  thing  as  going 
through  a  long  arithmetical  calculation  without  the  assistance 
-of  fioTjres.  In  this  way,  language  enables  us  to  compare  our 
ideas,  and  by  supplying  us  with  results,  at  which  we  could 
not  otherwise  arrive,  is  the  source  of  many  of  them. 

When  we  make  no  use  of  language  in  thinking,  the 
trains  of  ideas  pass  through  the  mind  with  great  rapidity,  and 
the  reasoning  power  is  very  feeble.  This  seems  generally  to 
be  the  state  of  our  minds  in  dreaming.  The  rapidity  with 
Avhich  ideas  often  pass  through  the  mind  in  sleep  appears,  at 
first  view,  incredible.  Dr.  Gregory  used,  in  his  Physiologi- 
cal Lectures,  to  relate  the  case  of  a  lady,  who  was  subject 
to  dreams  while  engaged  in  the  common  occupations  of  life; 
their  duration  was  so  shoxl  that  they  often  passed  unobserved 
by  those  who  conversed  with  her;  yet  it  required  much  time 
to  give  an  account  of  the  crowd  of  ideas  which  in  so  short  a 
time  had  passed  through  her  mind.  "  The  rapidity  of  the 
"  succession  of  transactions  in  our  dreams,''  says  Dr.  Darwin^ 
Zoonomia,  Vol.  L  p.  205,  "  is  almost  inconceivable ;  in  so 
"  much,  that  when  we  are  accidentally  awakened  by  the 
jarring  of  a  door,  which  is  opened  into  our  bedchamber, 
"  we  sometimes  dream  a  whole  history  of  thieves,  or  fire,  in 
"  the  very  instant  of  waking."  This  rapidity  is  too  great  to' 
permit  us  to  compare  our  ideas,  so  that  the  most  incongruous 
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do  not  seem  at  all  wonderful.  We  are  not  surprised  to 
find  ourselves  suspended  in  the  air,  because  our  ideas  pass 
with  too  great  rapidity  to  permit  us  to  recollect  that  this  never 
happened  before.  But  when  we  converse  in  our  dreams,  the 
charm  is  dispelled,  the  rapidity  of  our  ideas  is  arrested,  and 
the  train  of  thought  becomes  as  consistent  with  our  experi- 
ence as  in  our  waking  hours.  This  I  have  often  remarked, 
and  on  mentioning  it  to  others,  have  found  they  had  made 
the  same  observation. 

Many  of  the  phenomena  of  delirium,  as  far  as  I  am  ca- 
pable of  judging,  may  be  accounted  for  on  the  same  princi- 
ples. But  there  seems  to  be  this  difiPei-ence  between  dream- 
ing and  delirium,  that  in  the  latter  although  the  rapid  succes- 
sion of  ideas  is  prevented,  we  are  incapable  ojf  comparing 
them  together  so  as  to  draw  the  proper  inferences. 

Note  42. — In  considering  the  symptoms  of  fever,  I  have 
of  course  confined  myself  to  those  which  properly  belong  to 
it.    With  regard  to  a  variety  of  symptoms  from  local  affec- 
tions which  sometimes  accompany  it,  as  these  form  no  part 
of  this  disease,  it  was  not  necessary  for  me  to  s^y  any  thing 
of  them.    The  nature  of  many  of  these  local  affections,  how- 
ever, tends  to  throw  light  on  that  of  the  primary  disease. 
By  far  the  most  common,  are  inflammations  of  various  kinds. 
How  nearly  the  nature  of  inflammation  and  that  of  fever  are 
allied,  I  have  already  endeavoured  to  point  out ;  and  their 
frequent  concurrence  seems  to  confirm  what  was  said  on  this 
subject. 

Note  43, 
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Note  43. — Plence  it  seems  to  be,  that  obstruction  of  the 
mesenteric'  glands  soon  occasions  fever  of  however  indolent 
a  nature  the  obstruction  may  be,  while  that  of  other  glands 
seldom  has  this  effect  till  they  become  inflamed. 

Note  44. — That  opium  only  affects  the  state  of  the  pulse 
in  consequence  of  its  being  received  into  the  system  by  the 
absorbents,  and  immediately  applied  to  the  heart  and  blood-> 
vessels,  is  ascertained,  as  far  as  I  am  capable  of  judging,  by 
a  variety  of  experiments  which  I  made  with  a  view  to  deter- 
mine this  point,  to  which  I  have  already  had  occasion  to  re- 
fer. And  the  strong  analogy  we  observe,  in  every  instance, 
between  the  effects  of  opium  and  fermented  liquors,  leaves 
little  room  to  doubt  that  their  mode  of  operation  is  the  same. 

Note  45. — Much  has  been  said  of  the  effects  of  coldj 
and  on  the  question,  whether  it  is  to  be  regarded  as  a  stimulus 
or  sedative.  The  observations  I  have  had  occasion  to  make 
on  the  effects  of  agents  in  general  on  the  animal  body,  wiUj 
I  believe,  be  found  strictly  applicable  to  those  of  cold.  All 
agents,  it  was  observed,  occasion  either  excitement  or  atony, 
according  to  the  degree  in  which  they  are  applied  j  but  the 
degree  of  atony  which  a  large  quantity  of  any  agent  produces, 
is  in  no  particular  proportion  to  the  degree  of  excitement  pro- 
duced by  a  smaller  quantity  of  the  same  agent;  some  agents 
being  better  fitted  to  occasion  excitement,  others  t»  occasion 
atony.  Now  if  we  compare  the  effects  of  cold  with  those  of 
opium  or  wine,  we  should  say  that  its  stimulant  bears  but  a 
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small  proportion  to  its  sedative  effects.  It  is  only  within  a 
very  limited  range  that  it  acts  as  a  stimulus :  compared  with 
these,  therefore,  it  deserves  the  name  of  sedative.  But  if, 
on  the  other  hand,  wc  compare  its  effects  with  those  of  agents 
still  less  capable  of  producing  excitement,  of  tobacco,  for 
instance,  for  the  same  reason  it  deserves  the  name  of  stimulus ; 
and  in  this  way,  I  believe,  all  that  has  been  said  on  the 
subject  may  be  reconciled. 

Note  46.— r-The  circulation,  we  have  seen,  is  most  apt 
to  feil  on  the  surface  of  the  body,  both  because  the  excitabi- 
lity of  the  extreme  vessels  is  more  readily  impaired  than  that 
of  other  parts  of  the  sanguiferous  system,  and  because  being 
most  distant  from  the  heart,  they  are  least'  influenced  by  the 
impulse  communicated  by  this  organ. 

Note  47. — The  application  of  cold  air  to  the  lungs  is 
almost  always  invigorating,  which  seems  to  arise  from  two 
causes;  as  the  temperature  of  the  lungs  does  not  vary  like 
that  of  the  surface,  however  cold  the  air  we  breathe,  it  is 
probable  that  the  temperature  in  the  lungs  never  falls  below 
that  range  within  which  cold  acts  as  a  stimulus,  (Note  45.) 
and  the  colder  air  being  more  dense,  affords  a  more  copious 
supply  of  oxygen. 

Note  48. — The  leprosy  of  the  Jews,  and  ether  species  of 
leprosy  which  raged  in  the  twelfth  and  thirteenth  centuries, 
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are  scarcely  now  to  be  met  with;  and  we  have  a  remark- 
able instance  both  of  the  production  and  disappearance  of  a 
contagious  disease,  in  the  Ephemera  Britannica,  described 
by  Caius.    (Cuius,  De  Ephemera  Britannica.)  ] 

The  gangrenous  sore  throat,  AUionius  ( Allionii  Tractatio 
de  Miliariiim  Origine.)  observes,  was  scarcely  known  before 
1610.  The  scarlet  fever  appears  to  be  of  still  later  origia. 
Prosper  Martianus,  who  wrote  about  the  middle  of  the  seven- 
teenth century,  is  among  the  earliest  writers  on  this  disease. 
It  soon  after  made  its  appearance  in  London,  and  was  de- 
scribed both  by  Sydenham  and  Morton  ;  and,  indeed,  so  little 
was  it  known  at  this  period,  that  Morton  does  not  always  dis- 
tinguish it  very  accurately  from  measles.  < 

Even  the  small  pox  was  unknown  to  the  ancients.  The 
Arabian  Physicians  are  the  earliest  writers  on  this  disease ; 
and  of  those  Avhose  works  have  come  down  to  us,  Rhazes  is 
the  oldest  who  treats  of  it.  The  oldest  writer  on  the  small 
pox  mentioned  by  Rhazes,  is  Aahron,  who  resided  at  Alex- 
andria, in  640  of  the  Christian  sera.  Nearly  the  same  observ- 
ations may  be  made  respecting  the  measle?,  although  some 
assert  that,  this  disease  was  not  unknown  to  the  ancients. 
(See  the  Observations  of  Malthiew,  in  Baldingerh  Sylloge 
Select.  Opii.sc.  Vol.  IV.)  The  Arabian  Physicians  were  cer- 
tainly the  first  who  accurately  described  it. 

Most  writers  agree  with  AUionius,  that  the  miliary  fe- 
ver which  appeared  at  Leipsic  in  1652,  was  the  first  fever  of 
this  kind  of  which  we  have  any  account.  The  aphthous  fever 
seems  also  to  be  one  of  late  date,  although  the  term  aphthaj 

frequently 
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frequently  occurs  in  the  works  of  the  ancients.   "  Nam  quse 
"  a  priscis  medicinae  conditoribus  aphthae  describuntur,  adeo 
«'  a  nostris  diversae  sunt,  ut  toto  coelo  distent."  (Ketelaer, 
J)e  Aphthis  Nostratibus.    Dr.  Dickson  (Transactions  of  the 
Royal  Irish  Academy,  for  1787.)  says,  that  with  the  excep- 
tion of  one  case  related  by  Carolus  Piso,  he  can  find  no  distinct 
mention  of  the  pemphigus  before  th^  days  of  Morton.  Bur- 
serius  doubts,  if  the  disease  mentioned  by  Morton  be  the  true 
pemphigus.    The  following  description  of  it,  however,  seems 
to  leave  no  room  to  doubt  this.    "  Febris  synocha  cum  vesir 
"  culis  per  pectus  et  collum  sparsis."    ( Morton^i  De  Feb. 
Inflam  )    The  plica  polonica,  as  we  find  from  the  Address 
of  the  Polish  Physicians  to  the  University  of  Paris,  also  made 
its  first  appearance  in  the  seventeenth  century. 

Dr.  Ferriar,  in  his  Medical  Observations  and  Reflections, 
remarks ;  "  The  yaws,  ^he  sibbens,  aqd  other  national  infec- 
"  tious  disorders,  afford  strong  proofe  of  the  variety  of  animal 
«  poisons :  and  Mr.  Hunter,  in  his  excellent  Avork  on  the 
"  lues,  has  given  good  reason  for  believing  that  new  poisons 
«  are  constantly  produced  among  the  poor  of  great  cities.'' 

KoTE  49. — It  is  remarked  by  Dr.  Fordyce  and  others, 
that  many  brute  animals  are  subject  to  typhus,  when  erouded 
together  in  ill-ventilated  places.  It  has  been  observed  to 
arise  among  hogs,  and  more  frequently  among  sheep. 

It  is  remarkable,  however,  that  typhus  cannot  be  com- 
niunicated  from  brutes  to  men,  nor  vice  versa.    "  Illud  pra;- 
terea  notabile  est  venenum  pestileatiale  hominibus  infestum 

"  non 
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"  non  nocere  brutis,  et  e  contrario,  brutorum  pestem  non 
*♦  nocere  hominibus."  (See  the  Oliservations  of  Waldschmidt, 
in  Halta-'s  Disp.  ad  Morb.  Hist,  et  Cur.  Pert  Tom.  V  J  Nor 
does  it  appear  that  one  species  of  brute  can  communicate  it 
to  another.  It  cannot,  for  instance,  be  communicated  from 
hogs  to  sheep,  nor  vice  versa.  It  is  curious  that  the  conta- 
gious fevers  of  white  people  are  seldom  communicated  to  ne- 
groes; and  I  have  been  informed  by  West-Indians,  that  therft 
are  among  the  negroes  many  contagious  febrile  diseases  to 
which  white  people  are  not  subject. 

Note  50. — When  the  power  of  the  contagion  is  very- 
great,  the  system  sometimes  seems  incapable  of  any  eftart ; 
the  retained  excreta  produce  no  increased  excitement  of  the 
heart  and  larger  v-essels,  their  excitability  seeming  ahnost  in- 
stantaneously destroyed  by  the  action  of  the  contagion.  This 
has  sometimes  happened  in  the  plague  It  is  almost  unne- 
cessary to  observe,  that  such  cases  terminate  fatally  in  a  very 
■short  time. 

Note  51. — Dr.  Lind  remarks,  that  he  has  often  seen 
these  observations  confirmed  in  sailors  after  thej  had  been 
for  some  time  on  shore.  The  fever,  which  seemed  at  first  to 
be  merely  the  effect  of  a  debauch,  or  some  siich  cause,  soon 
assumed  the  precise  form  of  that  which  raged  in  the  s-hip 
they  had  left.  They  are  farther  illustrated  by  the  observa- 
tions of  other  writers,  and  particulai-ly  by  what  Df.  Rush 

says 


APPENDIX. 

says  of  his  own  situation  -while  the  yellow  fever  raged  at 
Philadelphia.    See  his  Account  of  this  fever. 

Note  52. — The  effects  of  any  injury  done  to  the  body 
depend  as  much  on  the  nature  of  the  part  aflected  as  upon 
the  kind  and  degree  of  the  injury.  An  extensive  inflammation, 
for  instance,  may  exist  in  the  skin  without  much  general  de- 
rangement, but  the  slightest  degree  of  inflammation  in  the 
stomach  and  bowels  is  immediately  felt  in  every  part  of  the 
system ;  and  so  true  is  this  observation,  that  from  the  degree 
of  general  derangement  which  ensues  on  an  injury  being 
done  to  any  organ,  wc  might  very  accurately  estimate  its 
importance  to  the  life  of  the  animal.  Thus  affections  of  the 
mouth  occasion  less  general  derangement  than  those  of  the 
pharynx ;  of  the  pharynx,  less  than  those  of  the  oesophagus  ; 
of  this  organ,  than  of  the  stomach,  which  is  the  most  impor- 
tant part  of  the  alimentary  canal.  A  similar  observation  ap- 
plies to  the  affections  of  this  canal,  if  we  trace  them  from  its 
opposite  extremity  to  the  stomach.  Diseases  of  the  rectum 
occasion  less  derangement  than  those  of  the  higher  parts  of  the 
great  intestines;  diseases  of  these,  less  than  diseases  of  the 
small  intestines ;  and  of  these,  less  than  diseases  of  the  stomach. 
The  same  is  true  of  the  diseases  of  the  head  and  thorax ; 
the  more  vital  the  part  affected,  we  still  find  the  general  de- 
rangement the  greater. 

Note  53. — ^The  time  required  for  the  contagion  of 

typhus 
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typhus  to  produce  its  effects  is  very  various.  Sometimes, 
though  very  seldom,  they  are  almost  immedi  te.  In  general 
the  infected  feel  no  symptom  of  the  disease  for  two,  three, 
or  more  days,  and  in  some  cases,  but  much  more  rarely, 
even  for  weeks  after  they  receive  the  contagion. 

Note  .54. — As  all  the  organs  of  the  animal  functions  are 
supported  by  the  action  of  the  extreme  parts  of  the  vital  sys- 
tem, which,  we  have  seen,  are  always  debilitated  in  fever, 
vre  are  at  no  loss  to  account  for  the  injury  occasioned  by 
every  thing  which  tends  to  excite  these  organs,  which  cannot 
be  done  without  calling  into  action,  and  thus  farther  exhaust- 
ing, the  capillaries. 

Note  55.— It  appears,  from  experiments  related  in  the 
Appendix  to  the  third  volume  of  my  Treatise  on  Febrile 
Diseases,  which  I  originally  made  with  a  view  to*  ascertain 
the  circumstances  that  occasion  a  deposition  of  lithic  acid 
from  the  urine,  that  from  the  state  of  this  fluid  we  may  ascer- 
tain the  degree  of  vigour  which  prevailed  in  the  skin  during 
the  time  of  its  secretion.  It  appears  from  these  experiments, 
that  when  the  skin  is  inactive  the  urine  deposits  a  large  pro- 
portion of  lithic  acid,  that  as  we  increase  the  action  of  the 
skin  the  deposition  of  the  lithic  acid  is  lessened,  and  that 
when  the  skin  is  most  vigorous  no  lithic  acid  is  ever  spon- 
taneously deposited  from  the  urine,  however  long  it  is  kept. 

From  the  same  experiments  it  also  appears,  that  the  de- 
position of  lithic  acid  Iroin.  the  urioe  is  more  effectually 

pre- 
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I  prevetited  by  the  medicines  which  increase  the  insensible 
'perspiration  than  by  those  which  occasion  sweat.   The  fol- 
lowing are  the  observations  subjoined  to  the  experimentii 
with  diaphoretic  and  sudorific  medicines.    It  is  remarkable, 
that  a  small  dose  of  tartar  emetic  more  certainly  prevents  the 
deposition  of  lithic  acid  from  the  urine  than  a  large  one  of 
i)over's  powder,  although  producing  a  copious  sw^at,  vi^ich 
may  be  accounted  for  in  the  following  manner.    It  will  ap- 
pear, froni  what  will  be  said  hereafter,  that  the  secretion  oi 
the  matter  which  occasions  the  deposition  of  the  lithic 
acid  from  the  urine,  depends  not  on  the  mere  relaxation  of 
the  kidneys,  but  yti  their  vigorous  action.    I  should  imagine 
that  the  same  thing  takes  place  in  the  skin,  and  that  this 
matter  is  only  separated  by  it,  and  thus  prevented  going 
off  by  the  kidneys,  in  proportion  to  its  activity;  for  it  will 
afterwards  appear,  that  the  matter  occasioning  the  deposition  ^ 
of  lithic  acid  from  the  urine,  also  passes  by  the  skin ;  and,  | 
indeed,  from  the  experiments  already  related,  we  can  hardly 
suppose  otherwise.    Now  the  effect  of  Dover's  powder  must 
in  a  great  measure  be  attributed  to  tlie  relaxation  induced  on 
the  skin  by  the  opium  it  contains;  whereas  the  antimony 
seems  only  to  increase  the  natural  action  of  the  skin. 

To  the  same  circumstances  we  must  also  attj  ibute  ano^ 
ther  difference  in  the  effects  of  these  medicines  on  the  urine ; 
while  the  Dover's  powder,  for  the  most  part,  produced  no 
effect  on  it,  after  the  sweat  had  ceased  to  flow,  the  antimony 
continued  for  several  days  after  it  was  taken,  in  a  greater  or 
less  degree,  to  iiafluence  the  state  of  that  secretion.   I  have 
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also  repeatedly  observed,  that  the  deposition  of  lithic  acid 
from  the  urine  was  not  so  effectually  prevented  by  this  medi- 
cine when  it  produced  nausea,  as  when  it  produced  no  sensi- 
ble eflect  J  which  is  to  be  explained  on  the  same  principles. 

Note  5Q. — Both  the  external  and  internal  use  of  cold 
tvater  in  fever,  was  known  to  the  ancients ;  but  it  is  only  lately 
that  the  former  practice  has  been  revived  and  demanded  much 
attention.    Washing  the  body  with  cold  water  in  fevers,  is 
said  to  have  been  first  practised  in  modern  times,  at  Breslau^ 
in  Silesia;   (See  a  Dissertation  entitled,  Epidania  Vema, 
qua  Wratislaviam,  anno  1737,  affiixit,  in  Act.  Nat.  Curios. 
Vol.  X.)  and  it  appears  that  the  practice  was  followed  in 
some  of  the  neighbouring  countries.    The  external  use  of 
cold  water  in  fevers,  however,  has  never  been  prevalent  in 
Europe,  perhaps,  as  Dr.  Currie  supposes,  fi-om  the  manner  in 
which  it  should  be  regulated  not  having  been  understood. 

Several  late  practitioners  in  warm  climates,  particularly 
in  the  "West  Indies,  have  employed  it  freely;  and  in  1780, 
Dr.  William  Wright,  who  had  practised  for  many  years  iii 
the  island  of  Jamaica,  gave  an  account  of  some  biases  of  fever 
successfully  treated  by  the  affusion  of  cold  water,  in  the 
London  Medical  Journal.  Dr.  Wright  has  since  published 
some  additional  observations  on  the  same  subject,  in  a  Letter 
to  Dr.  Gaithshore,  in  the  seventh  volume  of  the  Medical 
Facts  and  Obsepvations,  in  which  he  gives  an  account  of 
Dr.  Gregory's  manner  of  employing  this  remedy,  and  the 
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Success  which  attended  its  use  in  the  Royal  Infirmary  of 
Edinburgh ;  and  in  the  second  volume  of  Annals  of  Medi- 
cine, he  again  gives  a  favourable  testimony  of  its  effects  in  the 
fevers  of  the  West  Indies.    Dr.  Jackson,  (See  his  Treatise 
on  the  Fevers  of  Jamaica.)  and  others,  also  employed  it. 
Even  the  alternation  of  the  warm  bath  and  affusion  of  cold 
water  has  been  practised  in  fevers,  and  it  is  said  with  good 
effect.    But  no  other  writer  has  bestowed  so  much  attention 
ton  the  external  use  of  cold  water  in  fevers,  and  so  accurately 
observed  its  effects,  as  the  late  Dr.  Currie.    See  his  Treatise 
entitled.  Medical  Reports  on  the  Effects  of  Water,  Cold  and 
Warm,  as  a  Remedy  in  Fever  and  other  Diseases. 

Note  57. — Br.  Hamilton  gives  the  following-account  of 
his  practice,  and  of  the  circumstances  which  led  to  it. 
Speaking  of  the  calx  antimonii  nitrata,  he  observes :  "  This 
«  antimonial  remedy  was  not  ineffectual ;  but  I  remarked, 
«  that  it  was  beneficial  only  when  it  moved  the  belly.  The 
«  stools  were  black  and  fetid,  and  in  general  copious.  On  the 
«  discharge  of  these,  the  low  delirium,  tremors,  floccitatio,  and 
u  subsultus  tendinum,  which  had  prevailed,  abated  in  some 
.«  cases;  the  tongue,  which  had  been  dry  and  fuired,  became 
«  inoister  and  cleaner ;  and  a  feeble  creeping  pulse  acquired 

"  a  firmer  beat. 

"  Reflecting  afterwards  on  these  circumstances,  it  oc- 
«  curred  to  me,  as  the  purgative  effect  appeared  to  have  been 
« the  useful  one,  that  any  purgative  medicine  might  be  sub- 

*♦  stituted 
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"  stituted  for  the  calx  antimonii  nitraia ;  and  , that  by  this  sub- 
*'  stitution,  the  unnecessary  debilitation  of  an  exhausted  pa- 
"  tient,  by  vomiting  and  sweating,  might  be  avoided. 

"  More  extended  experience  confirmed  these  conjectures  ; 
"  and  I  was  gradually  encouraged  to  employ  purgative  me- 
"  dicines  early  in  typhus,  and  to  repeat  them  in  the  course 
"  of  the  disease.  And  after  having  long  and  strictly  directed 
"  my  attention  to  this  point  of  practice,  I  am  now  thoroughly 
"  persuaded  that  the  full  and  regular  evacuation  of  the  bowels 
"  relieves  the  oppression  of  the  stomach,  and  mitigates  the 
"  other  symptoms  of  fever."  See  Observations  on  the  UtilitJ/ 
and  Administration  of  Purgative  Medicines  in  several  Diseases, 
hif  James  Humilton,  M.  D.  ^c. 

I  might,  from  my  own  experience,  were  it  necessary, 
add  many  cases  and  observations  in  confirmation  of  these 
remarks.  But  it  is  sufficient  to  refer  the  reader  to  the  Ap- 
pendix to  Dr.  Hamilton's  work,  where  he  will  find  a  sufficient 
number  of  cases  to  illustrate  the  effects  of  the  practice  there 
recommended.  I  shall  therefore  only  add,  that  I  have  very 
generally  seen  good  effects  from  spontaneous  diarrhoea,  even 
in  the  worst  forms  of  typhus;  an  observation  which  obtruded 
itself  upon  me  many  years  ago,  when,  with  most  other  Physi- 
cians, I  was  prejudiced  against  the  use  of  cathartics  in  this 
fever,  except  as  far  as  was  necessary  for  the  regular  expulsion 
of  the  faeces. 

Note  58.— It  is  -very  remarkable,  that  in  a  disease  of 
30  much  debility  as  typhus,  blood-letting  seems  always  to 

have 
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have  been  a  favourite  remedy.  Galen  and  Celsus  speak  of  it 
in  the  highest  terms.  Prosper  Alpinus  informs  us,  that  the 
Egyptians  let  blood  in  all  putrid  diseases.  Among  the  mo- 
derns, if  we  look  into  the  works  of  Sydenham,  Hoffman, 
Huxham,  Mead,  Hassenhorl,  Eller,  Pringle,  Monro,  and 
indeed  all  the  best  Physicians  of  their  days,  we  shall  find, 
that  they  recommend  too  indiscriminate  a  use  of  the  lancet 
in  fevers.  Yet  there  is  hardly  any  of  these  writers  from  whose 
workswemaynot  collect  sufficient  evidence  of  its  hurtful  effects. 

Huxham,  in  his  work  on  Fevers,  observes :  "  The  first 
*'  blood  in  malignant  fevers  frequently  appears  florid ;  what 
"  is  drawn  twenty-four  hours  afl;er,  is  commonly  livid,  black, 
"  and  too  thin  ;  a  third  quantity,  livid,  dissolved,  and  sanious. 
"  This  is  frequently  the  case  in  malignant  fevers.  I  have 
"  sometimes  observed  the  crasis  of  the  blood  so  broken,  as  to 
"  deposit  a  black  powder  like  soot  at  the  bottom,  the  superior 
"  part  being  a  livid  gore,  or  a  kind  of  a  dark  green,  and  ex- 
"  ceedingly  soft  jelly.  Besides,  the  pulse  in  these  cases,  sinks 
"  oftentimes  surprisingly  after  the  second  bleeding;  nay,  some- 
"  times  after  the  first ;  and  this  I  have  more  than  oqce  noted 
*'  to  ray  great  concern  and  astonishment,  and  that  even  when 
<*  I  thought  I  had  sufficient  indications  from  the  pulse  to  draw 
"  blood  a  second  time."  In  his  Essay  on  the  Ulcerous  Sore 
Throat,  he  observes :  "  I  have  very  often  met  with  this  buffy, 
"  or  sizy  appearance  of  the  blood  in  the  beginning  of  malig. 
"  nant  fevers,  and  yet  blood  drawn  two  or  three  days  after, 
f  from  the  very  same  person,  hath  been  quite  loose,  dissolved, 
«  and  sanious  as  it  were  j  too  many  instances  of  this  lately 

"  occurred 
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"  occurred  to  me  among  the  French  captives  here,  who  died 
"  by  dozens  of  a  pestilential  fever.  In  thi?  fever  the  French 
"  Surgeons  bled  every  day,,  or  every  second  day ;  and  I 
"  several  times  saw  the  blood  of  some  of  the  officers  a  mere 
«'  sanic'js  gore,  on  the  third  or  fourtii  blood-letting." 

On  reading  observations  of  this  kind,  we  are  inclined  to 
ask,  what  were  the  advantages  expected  from  blood-lettiflg 
in  these  fevers,  that  such  consequences  should  have  been 
risked  ?  To  this  question  we  have  no  answer  but  that  which 
the  favourite  hypothesis  of  the  time  afforded,  which  taught, 
in  opposition  to  every  day's  experience,  that  the  cause  of 
fever  might  be  as  it  were  drained  off  by  blood-letting. 

Note  59. — Mr.  Clark,  in  his  Observations  on  the  Diseases 
of  Jjyng  Voyages  to  Hqt  Climates,  after  relating  the  fatal  ter- 
minations of  three  cases,  in  which  blood-letting  was  employed 
to  lessen  violent  excitement  at  the  commencement  of  the  re- 
mittent of  sultry  climates,  observes,  that  he  has  isince  found 
it  necessary  to  lay  aside  blood-letting  in  these  climates,  both 
at  sea  and  on  shore,  except  in  cases  of  local  inflammation. 

Note  60. — The  present  practitioners  of  tropical  climates, 
.1  have  been  informed,  use  cathartics  more  freely  in  fever  than 
was  done  by  most  of  those  who  have  written  on  the  fevers  of 
these  climates.  On  the  cathartic  effects  of  calomel  in  parti- 
cular  they  place  great  reliance,  and,  indeed,  seem  often  to 
trust  almost  solely  to  it,  (57.) 
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Note  61. — When  Ave  see  a  patient  labouring  under 
symptoms  of  extreme  debility,  and  find  these  symptoms 
almost  uniformly  relieved  by  a  considerable  quantity  of  wine, 
it  is  difficult,  at  first  view,  to  persuade  ourselves  that  the 
wine  is  pernicious ;  but  an  attentive  observer  will  look  beyond 
its  ^immediate  effects,  and  will  then  readily  see  sufficient 
reason  to  doubt  the  safety  of  this  practice.  He  will  find,  that 
the  temporary  excitement  he'thus  procured  is  succeeded  by 
a  greater  degree  of  debility  than  that  which  the  stimulus  had 
removed,  and  if  he  perseveres  -in  this  plan,  that  in  a  large 
proportion  of  cases  the  pulse,  upon  the  Avhole,  will  gradually 
become  more  frequent,  and  feeble,  till  it  ceases  altogether. 
These  effects  I  have  so  often  witnessed,  that  I  cannot  help 
thinking  that  almost  any  fever  may  be  rendered  fatal  by  a 
certain  quantity  of  wine.  And  when  we  recollect  that  the 
■excessive  stimulus  of  wiae  is  a  frequent  cause  of  fever,  can 
we  be  surprised'  that  the  constant  repetition  of  this  stimulus 
should  increase  its  symptoms  ? 

Beside  the  apparent  good  effects  of  wine  ■  for  a  short 
time  after  its  exhibition.  Physicians  have  been  led  to  an  ex- 
cessive use  of  it  in  typhus  by  another  observation,  the  com- 
paratively small  effects  it  produces.  That  a  pint  of  wine  in 
typhus  will  not  produce  a  greater  effect  than  a  glass  in  health, 
-.is  adduced  as  an  argument  for  the  pint  in  the  one  case  being 
as  innocent  as  the  glass  in  the  other.  'Bat  it  is  to  be  recol- 
lected, that  wine  in  typhus,  only  produces  less  excitement 
than  in  health,  in  proportion  as  the  remaining  excitability  is 
less,  and,  consequently,  that  a  degree  of  excitement  which 

would 
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■would  occnsion  little  or  no  inconvenience  in  health,  may  pro- 
duce a  fatal  exhaustion  in  typhus.  Here  there  is  no  excita- 
bility to  spare,  and  the  first  principle  of  the  treatment  seems 
to  be  as  much  as  possible  to  prevent  its  farther  exhaustion. 
A  very  moderate  and  uniform  exhibition  of  stimuli  seems  oftea 
necessary,  that  the  action  of  the  central  parts  of  the  sanguife- 
rous system  may  not  fall  too  low  to  support  that  of  the  circum- 
ference, but  all  excitement  beyond  this  seems  to  have  no 
other  effect  but  that  of  exhausting  the  little  vigour  which  yet 
remains.  See^  the  Observations  of  Dr.  James  Hamilton  on 
the  Use  of  Wine  in  Typhus,  in  his  work  on  Purgative  Medi- 
cines. 

There  is  a  case,  which,  at  first  view,  may  be  mistaken 
for  the  second  stage  of  fever,  in  which  I  have  witnessed  ex- 
cellent effects  from  powerful  stimuli,  that  in  which  sponta- 
neous grangrene  appears  in  one  or  more  parts,  from  the  failure 
of  the  vital  principle  in  particular  parts  of  the  capillary  sys- 
tem. But  here  the  various  secreting  organs  do  their  office, 
and  the  action  of  the  heart  and  larger  vessels  often  differs 
little  firom  that  of  health.  In  short,  there  is  no  general  debi- 
lity of  the  vital  system,  and  there  seems  not  the  same  risk  ia 
exciting  it  to  increased  action  in  order  either  to  restore  to  vi- 
gour, or  entirely  to  throw  off,  the  debilitated  part. 

Note  62. — As  in  typhus  the  circulation,  from  the  feeble- 
ness of  the  powers  which  support  it,  must  be  comparatively- 
slow,  the  blood  must  pass  less  frequently  through  the  lungs, 
and  consequently  be  less  subjected  to  the  action  of  the  oxy- 
genous 
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genous  part  of  the  atmosphere  than  in  health;  and  that 
this  is  really  the  case,  appears  from  its  baing  more  venous. 
The  effects  of  the  less  frequent  passage  of  the  blood  through 
the  lungs  would  probably,  as  far  as  respects  the  change  occa- 
sioned by  the  oxygenous  part  of  the  atmosphere,  be  coun- 
teracted by  supplying  the  patient  with  air  containing  a  larger 
quantity  of  oxygen,  in  proportion  as  the  circulation  is  less 
rapid.  What  effect  correcting  the  venous  state  of  the  blood 
in  typhus  might  have,  it  is  difficult  to  say. 

Note  63. — I  have  seldom  found  the  powder  of  bark, 
although  more  efficacious  than  the  infiision,  tincture,  or  ex- 
tract, well  suited  to  the  common  continued  fever  of  this 
country.  It  is  apt  to  oppress  the  stomach,  disorder  the  bow- 
els, and  prevent  the  return  of  appetite.  When  symptoms  of 
malignity,  and  particularly  when  a  tendency  to  gangrene 
appears,  it  seems  to  be  a  valuable  medicine,  and  should  per- 
haps be  given  in  as  large  doses  as  the  stomach  can  easily 
bear.  In  whatever  form  bark  is  given,  its  good  effects  seem 
generally  increased,  and  it  is  rendered  more  grateful  to  the 
stomach  by  giving  along  with  it  some  of  the  mineral  acids, 
particularly  the  sulphuric  acid,  if  there  is  a  tendency  to  sweats 
which  do  not  relieve  the  symptoms. 

Both  the  mineral  and  vegetable  acids,  indeed,  deserve 
the  name  of  tonics ;  and  in  fever  they  sometimes  seem  more 
beneficial  than  any  other  we  possess.  In  eastern  countries 
the  cure  of  fever  is  often  trusted  wholly  to  the  juice  of  acid 
fruits. 

When 


APPENDIJi.  209 

When  the  appetite  does  not  return  readily,  and  the  pa- 
tient continues  subject  to  renewals  of  feverish  heat,  I  have 
found  the  more  simple  bitters,  the  gentian,  for  example, 
answer  better  than  either  the  bark,  or  colomba. 

Note  64. — We  should  not  err  much,  I  believe,  by  lay- 
ing it  down  as  a  general  rule>  not  to  permit  the  use  of  animal 
food  in  any  form  while  the  pulse  retains  a  considerable  de- 
gree of  frequency,  and  the  patient  continues  subject  to  re- 
turns of  feverish  heat,  whatever  be  the  state  of  the  appetite, 
I  have  found  the  disease  more  tractable  since  I  followed  this 
rule.    Recovery  seems  to  go  on  more  uniformly,  and  the 
return  of  the  strength,  so  far  from  being  delayed,  seems  to 
be  promoted  by  it,  not  to  mention  that  the  risk  of  relapse  is 
much  lessened.    Dr.  Fordyce,  in  one  of  his  Dissertations  btt 
Fever,  makes  some  excellent  remarks  on  the  use  of  solid  ani- 
mal food  towards  the  favourable  termination  of  fevers.  "  Even 
"  after  the  disease  has  been  terminated  by  a  crisis,  animal 
"  food,  in  a  solid  state,  should  be  rejected,  there  being  no 
*'  cause  which  has  produced  relapses,  so  far  as  the  author's 
"  experience  has  gone,  so  frequently  as  using  solid  animal 
food  too  soon.  Supposing  even  that  a  complete  crisis  should 
"  have  taken  place,  and  entirely  terminated  the  disease,  it 
"  ought  to  be  at  least  five  or  six  days  before  any  solid  animal 
"  food  is  ventured  upon. 

"  The  author  wishes  to  press  this  more  strongly,  because 
"  if  a  perfect  crisis  should  take  place,  the  appetite  often  re- 
"  turns,  and  the  patient  is  left  in  a  very  weak  state.    It  has 
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"  in  this  case  been  often  conceived  by  the  patient,  and  much 
more  frequently  by  the  by-standers,  that  solid  animal  food 
"  would  restore  his  strength  soon.  It  must,  however,  be 
"  remembered,  that  when  a  complete  crisis  takes  place,  and 
"  carries  off"  the  fever  entirely,  the  depression  of  strength, 
«*  which  was  a  symptom  of  the  fever,  ceases,  and  the  weak- 
f  ness  which  was  produced  by  the  exertions  and  derange- 
"  ments  of  the  faculties  of  the  system,  is  no  longer  increasing ; 
"  and  that  the  patient,  with  very  moderate  nourishment,  and 
*'  the  sleep  and  rest,  which  are  so  apt  to  ensue  after  the  fever 
"  has  been  completely  carried  off,  will  have  his  strength  re- 
"  stored  in  a  very  short  time,  without  using  any  thing  that 
"  shall  run  any  risk  of  re-producing  the  disease  » 

Although  the  patient  should  be  restricted  both  with  re- 
spect to  the  quality  and  quantity  of  his  food,  he  should  be 
allowed  to  eat  as  frequently  as  he  pleases;  and  when  the 
appetite  begins  to  return,  he  should  be  reminded  not  to  be 
too  long  without  taking  something.    This  both  prevents  the 
risk  of  his  eating  too  much  at  one  time,  and  the  lowness  which 
generally  attends  an  empty  stomach  when  there  is  any  appe- 
tite.   "  Perhaps,"  says  Sir  John  Pringle,  «  there  is  no  rule 
"  more  necessary  than  never  to  let  the  patient,  when  low, 
«  remlin  long  without  taking  something  cordial  or  nourish- 
«  ing;  as  I  have  seen  men,  once  in  a  promising  condition. 
«  sink  past  recovery,  by  being  allowed  to  pass  a  whole  night 
«  without  any  support  about  the  time  of  the  crisis."   See  Sir 
John  Pringle's  Treatise  m  the  Diseases  of  the  Amy, 
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